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CHAPTER I  
INTRODUCTIDN
The tremendous progress which has occurred in  business^ educations 
governments medicines and science during the past century appears in s ig ­
n if ic a n t  conjpared to  the changes currently occurring in  these f ie ld s  as 
a r e su lt  of th e ir  adoption of e lectro n ic  data processing techniques dur­
ing the past decade o The prospects for  further applications o f eoirputers 
and the im plications of th e ir  use are destined to have an inprecedented 
impact on education.
Perhaps in  no f ie ld  has the inpact of automation been f e l t  so 
grea tly  as in  o f f ic e  p r a c tic e . O ffice  automation i s  a reality^  i t  i s  a 
fa c t  o f l i f e .  By 1963^ more than 12s000 e lectron ic  computers were in  
use in  the United S ta te s . This has happened in  a short decade--the f i r s t  
computer was in s ta lle d  in  1953 .
E lectronic data processing has influenced the curriculum in  b usi­
ness education as i t  has helped to create many new jobs which did not 
e x is t  merely 15 or 20 years ago. These new jobs require new knowledge^ 
s k i l l s  and understandings which would help prospective eitplcyees obtain^ 
and succeed in , th e ir  new p o s it io n s . S ociety  generally looks to the 
schools to provide for  new educational needs and q u a lifica tio n s. Very 
l i t t l e  research i s  availab le to aid in  the ‘undertaking of meaningful 
eurrici-ilum changes and the evaluation of present programs in  data pro­
cessing  .
I .  STATEMMT OF THE PROBLEM
The present studj i s  undertaken to  determine the major employers 
of beginning data processing personnel in  the Edmonton, Alberta^ Canada 
area; the equipment used; and the future employment opportunities in  
the f ie ld  of data processing»
In additiong th is  study i s  being made to  id en tify  the beginning 
data processing personnel; the nature of the jobs performed by them; 
th e ir  experiencej education, and methods of training; and the high sefc.ocl 
courses which hare been most h e lp fu l in  order to  obtain and perform the 
present job . Findings w il l  be used as a b a sis  for making reeommendations 
for p o ssib le  changes in  the business education curricula in  Alberta..
I I .  DELIMITATIONS
The basic data were secured by means of questionnaires issued  to  
beginning data processing personnel and th e ir  s iç e r v isc r s . In some 
eases a ssistan ce in  in terp retin g  the questions was given e ith er in  per­
son or over the phone. Questionnaires were sent to tw enty-five data 
processing in s ta l la t io n s .
The study was confined to data processing personnel with not more 
than two years of experience in  data processing. The experience need 
not have been with the firm with xdiich the errployee was p resently  work­
in g . The two-year experience l im it  was fix ed  since i t  was thought that 
a s u f f ic ie n t ly  large sample could not be obtained from the grotp with 
le s s  than th is  amo'ont o f experience. A lso, since the study was to deter­
mine what was needed by high school students, r e s tr ic t in g  the experience
3
to  not more than two years kept the study s p e c if ic a lly  relevant to th is  
group.
Geographically, the study was lim ited  to  the conçjanies in  the 
Edmonton area; however, enç>loyees of the Provincial Government were not 
included in  the study, due to  the unw illingness of the department of 
revenue to p a r tic ip a te .
I I I .  DEFINITIONS OF TERMS USED
O ffic e . The firm 's information center engaged in  c le r ic a l a c tiv ­
i t i e s  for  the handling o f data and communications.
O ffice employee. A worker whose primary duties involve preparing, 
processing, recording and f i l i n g  communications and information within  
an o f f ic e  s itu a t io n .
Beginning data processing personnel. A person who has had not 
more than two years' experience in  data processing.
Data processing personnel. A person Tdiose primary duties involve  
working with punched card equipment or computers to  process data.
Data p rocessin g . Handling of information with punched card 
equipment or computers.
Data processing supervisor. An employee who i s  designated to  
oversee the work of others in  a data processing department.
Acquaintanceship l e v e l . When a person understands the p rin cip les  
involved but lacks the ab ili-ty  to perform a task as a professional or 
s k il le d  worker.
CHAPTER II  
REVIEW OF THE RELATED LITERATURE 
I .  HISTORICAL DEVEDOFMMT OF DATA PROCESSING
The need to c la ss ify j, cozmimloate, conçare and store information 
i s  as old  as hnman h isto ry . The f i r s t  data processor was man. In order 
to meet th is  need, man developed symbols and sounds. The sounds became 
more sop h istica ted  and developed in to  language, as man's problems be­
came more complex.^ W riting developed through various stages—from 
stone carvings to  the use of paper. In order to meet the needs of today, 
fa s te r  methods than w riting are required to  record information.
In order to solve numerical problems, man needs ways to  count 
and measure. Counting was f i r s t  performed on fin g ers, stones, knotted 
str in gs and notched s t ic k s .  The f i r s t  actual mechanical device was the 
abacus, used by the Chinese thousands of years ago, and s t i l l  in  use in  
the O rient, I t  was a refin ed  form of knotted-string id ea . Another early  
method of mechanical ca lcu la tors was notched stick s  from -Khich f in a lly  
evolved the s lid e  ru le ,
Napier, in  l6 l? ,  was one of the f i r s t  to attempt a manual method
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of m u ltip lica tio n , ca lled  N apier's Bones, or Paddles, which would reduce 
the p o s s ib i l i t y  of error.
. E, Welsh, N. E. W illiam s, E. E. Barnett, and R. H. C allyer, 
P rin cip les  of Data Processing (Toronto: S ir  Isaac Pitman, Canada, 1968),
p . 2.
^Elias M. Awad, Business Data Processing (îhglewood C liffs :  Pren-
t ic e -H a ll, I n c .,  1965j, pp. 1^-22,
In l61j.2, Pascal of France used a number of gears, -which i s  s t i l l  
a basic p r in c ip le  of modem ca lcu la to rs, and he i s  often referred to  as 
the "Father of the Calculator." In 1820, Decolman developed a ca lcu lator  
sim ilar to  the contemporary rotary ca lcu la to r . In 1920, Baldwin and 
Monroe, in  the United S ta te s , developed a f u lly  automatic ca lcu lator, 
vftiich was run by e le c t r ic i t y .  In 1899, the Burroughs Adding Machine 
Goitçany marketed the f i r s t  f u l l  keyboard adding " lis t in g  machine. Hopkins 
developed, in  -the United S ta tes in  1901, the f i r s t  ten-key adding machine.
During the 1960's the use of the e lectron ic  calcu lator has in ­
creased speed and v e r s a t i l i t y  as w ell as reducing the number of opera­
to r 's  d ec is io n s.
The idea  of using punched h oles as a means of con tro llin g  machines 
originated  with a Frenchman, Jacque, who in  17h^ used punched holes to  
control a loom. The holes in  a sequence o f cards made i t  p ossib le  to  
-weave certa in  designs in  the c lo th .
In the 1820's and 30 's ,  Babbage, an Englishman, actu ally  con­
structed  the d iffe r e n t ia l  engine and planned the analytic engine. His 
th eories were not put in to  p ractice  because he could not obtain the 
p recisio n  parts th at h is  machinery demanded. He borrowed the idea  of 
Jaques and was able to  make confutations controlled  by holes in  cards.
To meet the growing needs of business and government, mechanical 
devices were e f fe c t iv e ;  but there was developing an even greater need 
fo r  fa s te r  and more e f f ic ie n t  means o f processing data.
During the 1800's the population of the United States increased  
g rea tly . In i860 i t  was recognized that more e f f ic ie n t  methods of hand­
lin g  and processing o f data were e s se n tia l i f  the Census of 1890 -was to  
be coitfleted  w ithin a period of ten years. In the 1880's H o llerith , a
6
s ta t is t ic ia n ,  developed a method o f  recording data in  the form of punched 
h oles so th at data could he processed fa s te r . In th is  connection, the 
f i r s t  keypunch was used. I t  was a hand punching device which punched 
holes in  3" x cards to  record data on manually fed electromagnetic 
counters and sorting  box. The census job was completed in  two and one- 
h a lf  years, d esp ite the increase in  population from 30 m illion  in  i860  
to 63 m illio n  in  1890.
In 1896, H o ller ith  organized the Tabulating Machine Gonpany to  
manufacture tabulating equipment and cards. The company merged with 
other companies to  eventually  became the International Business Machines 
Corporation.
James Power, a lso  an employee of the Census Bureau, designed some 
card processing equipment. His equipment used 90-column cards and round 
h o le s , vM le the equipment designed by H ollerith  used 80-columm cards 
and rectangular h o le s . At p resen t, the data processing f ie ld  i s  domin­
ated by the 80-column H ollerith  card.
S tr ic t ly  speaking, a computer i s  any ealciilating  device. In th is  
sense an abacus or an adding machine i s  a computer. However, the term 
"computer" has come to  mean a sp e c ia l type of ca lcu latin g  machine. Some 
of the ty p ic a l ch a ra c ter istic s  and features which d ifferen tia te  comput­
ers from mechanical or e lec tro n ic  ca lcu lators are speed, in ternal memory,
3
and stored program. Whereas in  other types of ca lcu latin g  devices, the 
machine requires human in terven tion  at each step , the computer i s
Gordon B. Davis, to  Introduction to  Computers (New Yorks McGraw- 
H iU  Book Company, 196$), p . 2. Notes A ll h is to r ic a l development of 
computers was obtained from t h is  p u b lica tion , pp. 2-92.
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automatic in  the sense th at the stored program M.11 d irect long and com­
p lica ted  sequence operations without d irections from the operator.
In 1937, Howard Aikeng a p h y sic is t  at Harvard U niversity, applied  
the p r in c ip le s  developed by Babbage 100 years before and designed a 
machine th a t would autom atically perform a sequence of arithm etic oper­
a tio n s , Seven years la t e r ,  in  19W+, the machine was constructed. I t  
was ca lled  Mark I .  I t  was the f i r s t  automatic sequence controlled  c a l­
cu la tor , with 72 adding accumulators and 60 se ts  of switches for  se ttin g  
constants. The machine was in stru cted  by means of sw itches, buttons, 
wire plugboards and punched tap es.
In 19li^, a groip o f researchers at the U niversity o f Pennsylvania 
developed a machine which used e lectro n ic  conponents. I t  was ca lled  
ENIAC (E lectronic Numerical Integrator and C alculator). I t  was much 
fa s te r  than the Mark I ,  although i t  did not have the in ter n a lly  stored  
memory. I t  was programmed in stead  ty  means of switches and p lug-in  
connections. I t  i s  often  id e n tif ie d  as the f i r s t  e lectron ic  computer.
In 19^2, a machine ca lled  EDVAC (Electronic D iscrete Variable 
Automatic Conputer) was developed, which was d ifferen t from ENIAC in  two 
fundamental ways. The two fundamental d ifferences were the use of 
binary numbers fo r  e lectro n ic  arithm etic operations and the in ternal 
storage o f in stru ctio n s w ritten  in  d ig ita l  form. I t s  design can be 
considered as the prototype o f s e r ia l  conputers.
The UNIVAC (Universal Automatic Computer) was the f i r s t  commer­
c ia l ly  availab le  computer. I t  went in to  operation at the Bureau o f the 
Census in  the U. S , in  A p ril, 19^1. In  19^U, the f i r s t  business appli­
cation  of UNIVAC was made a t General E lec tr ic  Appliance Park in  Louis­
v i l l e ,  Kentucky, The word UNIVAC was synonymous with computer for a few
years. In 1953s International Business Machines Gcxrporation in s ta lle d  
i t s  f i r s t  business computer g  the IBM 701. Late in  195k IM  in s ta lle d  an 
IBM 650 computer which was very popular fo r  the next f iv e  years.
The early  machines were huge g as they f'nmetioned with vacuac 
tubes. A large amount of power was required to  operate these compjuters 
and they generated so much heat that air^-aaiditioning was necessary  
while the machines were being operated. Breakdovr-s were nmmro'us and 
frequent. The vacuum tube-operated computers were commonly ca lled  f i r s t  
generation conrouters.
In 19U8, the development of the tra n sis to r  was a great break­
through in  computer manufacturing. The tra n sisto r  i s  sm all5 le s s  expen­
s iv e , generates almost no h eat3, and requires l i t t l e  power to op^erate.
The tr a n s istor-operatsd coïïçsuters az'e commonly referred to  as second 
generation computers. The tr a n sis to r s  were f i r s t  used in  m ilitary  com­
puters in  1956 and in  bus'iness computers in  1959 .
The trend o f m iniaturization  Tshich was se t  with the development
of tra n sis to rs  continued with the advent of m icroelectronic techniques.
I t  has resu lted  in  smaller and moẑ e r e lia b le  computer components g ca lled
modules. The techniques used to make these mod;£i,es are so lid -s ta te  t s e l-
nology and the creation o f in tegrated  c ir c u it s .  The recent developments
in  eonputer circuitry' have produced m onolithic integrated  c ir c u its .  The
computers using these techniques are ca lled  third generation conputers.
li
The s ig n if ic a n t  dates in  the h isto ry  of computers ares
I
' ib id .,  pp. 21- 22 ,
Date Event
1812 Charles Babbage and d ifference engine
IB^U George Boole ' s Latae of Thonght
1890 Herman H o ller ith 's  nse of pimched cards for census
1937 Howard Aiken proposes automatic calcu lator
(completed 19Uli)
I 9I4.3 Eckert and MaueKLy propose M'lAC i :;orapleted 19li3)
I 94U EDVAG and IAS begun
l,9ii.8 Development of the tra n sis to r
1931 UNIVAC I=="first commercially available computer
in s ta lle d  at the Census Bureau 
1931). F ir s t  in s ta lla t io n  of a e ôtnputer for a b u sin ess--
a UNIVAC I  a t General E lectr ic  Appliance Park 
19^8-1939 F ir s t  commercially availab le  tran sistor ized  second-
generation computers 
1963=196^ F ir s t  d e liv e r ie s  of online-real.-tim e eorputers
1965 D elivery o f computers using integrated c ircu its
Another advent in  the ccaputer development i s  "online-real-tim e” 
system. In a real-tim e system a request for information i s  sent to  the 
computer and the r e su lt  i s  received back within the time allowed for  
acting on inform ation. The a ir lin e s  were among the f i r s t  users o.f the 
real-tim e system. They maintain a record of a l l  schedniled f lig h ts  and 
reservation s. A reservation agent can interrogate the computer to  de­
termine i f  the space th at a customer i s  requesting i s  ava ilab le .
Another user of the on lin e-rea l-tim e system i s  the banks. The 
records of a l l  the customers are maintained in  a central computer^ and 
input-output devices are in s ta lle d  at each branch. Thus, every trans­
action j deposit or •fd.thdrawal.j, w ill  be entered in to a computer at the 
time i t  i s  made, g iving an rp-to-da.te balance o f a customer's account at 
a l l  tim es.
Trend Toward O ffice Automation
Probably noiAere in  industry are more new ideas being developed, 
more new methods being tr ie d , and more new equipment being introduced 
than in  the f ie ld  of business data processing . Much of those areas which
10
were new and d ifferen t l a s t  year are obsolete today. Data processing i s  
probably the most rap id ly  expanding f ie ld  in  modem business. More and 
more conpanies are entering th is  f ie ld  e ith er  as u sers, or as manufactur­
e r s , because of b en efits  and v e r s a t i l i t y  of data processing systems. 
A pplications range from the sm allest o f f ic e  to  a firm employing thousands 
of workers, providing accuracy, speed, f le x ib i l i t y ,  and savings never 
before rea liz ed .
At the time of the w riting of th is  report, the phrase "data pro­
cessing" i s  considered synonymous with punched cards or e lectron ic  com­
p u ters. Everyboc^ processes data, whether as a student, teacher, owner 
of a b u sin ess, or as an in d iv id u a l. In today's world, the amount of 
data to  be processed in  government, sc ien ce , education, and business ha: 
became so great th at the aid of the data processing machine i s  necessary.
Five factors leading to  the development of data processing equip-
<
ment are l i s t e d  by Awad. F ir s t ,  the p h ysica l factor makes i t  v ir tu a lly  
in p o ssib le  for  large business firms to  handle a l l  the business transac­
t io n s . Second, the cost fa cto r  i l lu s t r a te s  the need for cost control in  
order to  conpete. Third, the labor factor  in d icates that during the 
p a st years the increase in  c le r ic a l help has been four times greater 
than the increase in  factory  h e lp . Fourth, the error factor reveals  
that data processing equipment can elim inate errors which can be caused 
by human beings due to  du ll mechanical operations, carelessn ess, boredcm 
and environmental con d ition s. F ifth , the speed factor  shows that data 
processing systems can provide information in  order to make on-the-spot 
d ec isio n s.
E lia s  M. Awad, op. c i t . ,  p . U.
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The djiçortance of rapid and accurate decisions cannot be over 
emphasized in  today's business world. Business data processing systems 
are designed to meet th is  need. I f  the source data i s  prepared correctly  
and the in stru ctio n s to  the machine are correct, the machines can produce 
the re su lts  very quickly and with p erfec t accuracy.
So new i s  the f ie ld  of data processing that the Computer Society  
of Canada had no conprehensive d e fin itio n  o f conputer u n til 1968. I t  was 
in  1968 that the so c ie ty  was able to define a computer. According to  
the so c ie ty , "A computer i s  a device capable of accepting, processing  
and stpplying data under the control of an in tern a lly  stored program 
\diich i t  has the a b i l i ty  to  modify."^ The lack of such a conprehensive 
d e fin it io n  i s  one of the b asic  reasons fo r  discrepancies in  corputer 
s t a t i s t ic s  provided by various organizations and in d iv id u a ls . Every 
year the Computer S ociety  of Canada has prepared s t a t i s t ic s  about the 
conputers in  Canada without r e a lly  knowing lAat equipment should be in ­
cluded or excluded. I f  the above d e fin itio n  had been used in  the 196? 
census of conputers in  Canada, i t  would have excluded 98 machines that 
were enumerated and the to ta l  would have been 1 , 28$ instead of 1 , 383.
The phrase, data processing, i s  a modem term. The term i s  so 
new that W ebster's New C olleg iate  D ictionary, 1961 ed itio n , has no such 
word or phrase ca lled  data processing . The same dictionary does not 
have the word computer in  i t ,  but the a c t iv ity  of data processing i s  as 
old as human h isto r y . The word data means "facts" ; data processing,
7
th erefore , i s  handling and using o f  f a c t s . Throughout human h istory
%ews item in  the Toronto Globe and Mail, January U, 1968.
^Beryl Robichaud, Understanding Modem Business Data Processing  
(New York: Gregg D iv ision , McGraw-Hill Book Company, I 966) , p . 2.
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people have been processing data. Data may be almost aiqrthing and every­
th ing. Data may co n s is t  of names, hours worked, ages, phone numbers, or 
grade le v e l .  But the phrase data processing i s  usually  associated with  
u n it record equipment, punched cards, and e lectron ic  conçjuters. Abram
O
and Corvine have defined data processing as the handling of data through 
the use of machines.
In th is  study the phrase data processing i s  used as the handling 
of fa c ts  with u n it record equipment, tabulating machines and computers.
With the advancement o f  technology, the modem day computers are 
sm aller, l e s s  expensive and more v e r s a t i le .  In 19^1, the U. S . Bureau 
of the Census in s ta lle d  the UNIVAC I ,  the f i r s t  commercial computer, and 
i t  was not u n t il  19^U that the f i r s t  business computer was in s ta lle d .
The growth o f computer applications has been veiy  rapid. By 196k, a fter  
a short period of only ten years, there were more than 13,000 nonmilitary  
computers, not including e lec tro n ic  card processors, in  the United
9
S ta te s .
Time, in  i t s  December 29, 1961 is s u e , reported that there were 
9,000 computers in  the United S tates and ^00 in  Canada. The United 
S tates had 76 percent of the "free world's" computers. In 1966, Sar- 
n off stated  th a t there were 30,000 computers in  the United S ta tes , and 
he predicted  that by 1976 the number of computers would reach 100,000.^^
% eter Abrams and Walter Corvine, Basic Data Processing (New 
York; H olt, Rinehart and Winston, D ie ., 1966), p . 1 .
%ordon Davis, og_. c i t . , p . 2li.
10"Automation Speeds Recovery, Boosts Productivity, Pares Jobs," 
Time. Canadian Edition (December 29, 1961), p . $0.
H-David S a m o ff, "No L ife  %&itouched," Saturday Review (July 23,
1966) ,  p . 22.
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In Canada the growth o f  corçmters has also  been rapid: from 710
computers in  196^, to  9U8 in  1966, 1,279 in  1967, and 1,613 in  1968.^^
Out o f the to ta l  1,613 computers in  Canada, $0 percent were in  Ontario,
2$ percent in  Quebec, and 07 percent in  Alberta, With 119 machines,
A lberta has ranked th ird  in  conpiuter population among the provinces,
Calgary, A lberta, has the b ig g est per cap ita  investment in  conputers in
13North America to  conduct the geo log ica l in terpretation  by o i l  conpanies.
Manufacturing firms had about UOO conputers in  Canada, xdiich i s  
about 2  ̂ percent of the t o t a l .  The conputer in s ta lla t io n s  in  other seg­
ments of the econongr were: 23U other serv ices, 191 fin a n c ia l, l86
government, 128 d istr ib u tio n , 80 u t i l i t y ,  77 petroleum, 11^ service  
bureaus, 60 transportation , and $0 primary resources.
Slow growth of conputer in s ta lla t io n s  in  Canada, in  conparisen to  
the Tlnited S ta te s , i s  due to some sp ec ia l problems. In Canada conputer 
in s ta lla t io n s  and ren ta l co sts  are higher than in  the United S ta te s , On 
the other hand, c le r ic a l  costs  are lower in  Canada than in  the United 
S ta te s , Another problem i s  the lack  of s k ille d  programmers and other 
data processing personnel. The th ird  problem i s  the lack of standby 
equipment, in  case of breakdown, for users in  remote areas.
Most o f the research reviewed in d icates that the trend of o ff ic e  
automation w il l  accelerate rather than slow down in  the near future. I t  
i s  generally  b elieved  th a t in  order to  compete in  the future, computers 
w ill  be a n ec e ss ity  for most businesses irresp ective  of the s ize  of the
12G. S , G lin sk i, "Computing in  Canada," Datamation (September, 
1969), pp. 70-71,
^&aul Jackson, "Conputer Services Fantastic Growth and a Few 
Pains," Alberta Business Journal (June, 1969), p , U l.
Ill
firm . In 1880, there were $0,000 telephones in  use and there are s lig h t ­
l y  more than $0,000 computers in  use t o d a y . A s  no major business 
enterprise survived without the telephone in  the p a st, no business in  
the future w il l  succeed without the conputer.
The manufacturers of computers have rea lized  the p o ten tia l market 
fo r  small machines. Small and rather inexpensive machines are now on 
the market, which bring the computer f a c i l i t i e s  within the reach, of 
medium-sized b u sin esses.
A. E. Courley,^^ an accountant, w rites that ex ce llen t small com­
puters can be rented for  about $20,000 a year. As of December, 1968, 
one-half o f TUjOOO computers in s ta lle d  in tern a tio n a lly  and two-thirds 
of the 2$,000 on order rented fo r  $$,000 per month or l e s s .
The introduction of simple programming techniques and languages, 
coip led  with small and inexpensive computers, makes i t  p ossib le  for  
small firms to  make use o f the computer f a c i l i t i e s  of e lectron ic data 
processing which were beyond th e ir  reach a few years ago. A small com­
puter w il l  have, G. de Sabata w rites, a monthly rental fee  of between 
$1,000 and $3,000.^^ More than h a lf o f the computers in  the United 
S tates are sm all-sca le  machines, and by 1980, of the estimated 8$,000 
computers in  u se , 60,000 w il l  be c la s s if ie d  as sm all.
The business firms which cannot afford th e ir  own e lectron ic  data 
processing f a c i l i t i e s  w i l l  be able to  make use of the f a c i l i t i e s  of the
^"Keeping A live in  the Computerland," Business Management (May* 
1969), p . 19.
^^A. E. Courley, "Should You be Using One?" Alberta Business 
Journal (March-April, 1969), pp. 18-19.
de Sabata, "Computer Application for Small Business, " Advance 
Management Journal (January, 1969), pp. $1-$$.
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coitçuter u t i l i t y  companies. The research c ited  in d icates th at the trend 
in  the future vdU  be a continuous growth of conçuter service centers. 
There are many factors ■which •will encourage the growth o f these firm s.
Even though the computers are becoming smaller and le s s  expensive^ 
the lack  of trained programmers and data processing personnel i s  one of 
the b ig g est factors which w i l l  force •the small and medium s ize  businesses 
to  use the f a c i l i t i e s  of the data processing centers rather than hairing 
th e ir  own f a c i l i t i e s .  The second factor  which w ill  encourage the groTrth 
of the computer serv ice bureaus i s  the a v a ila b ility  of powerful computersg 
Tdiich can handle the work fo r  a large number of customers. Thirdly g the 
expensive software and programs w il l  encourage the growth of the computer 
u t i l i t i e s  companies. The fourth  fa c to r , says G l i n s k i , i s  ■the glamour 
of the new industry . The f i e ld  of computer service i s  already over­
crowded in  Canada, but many new companies o f th is  nature w ill  emerge in  
the near future as the stock promoters w i l l  push the stock of th is  glam­
orous industry.
Success of new companies in  the computer service f ie ld  i s  not
X8assured; com petition i s  already keen. Jackson ou tlin es the success of 
some of the computer serv ice  bureaus in  Alberta but cautions that new 
and small firms may not stand the competition due to p ro lifera tio n  of 
f a c i l i t i e s .
A computer u t i l i t y  company cannot merely dispense raw conputer 
power, l ik e  other u t i l i t i e s :  i t  must provide software and programming
S , G lin sk i, og_. c i t . ,  p . 71.
^®Paul Jackson, "Computer Service: Fantastic Growth and a Few
Pains," Alberta Business Journal (June, 1969), pp. Ul-UU.
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f a c i l i t i e s .  In most cases i t  ■will be within the a b il i ty  o f most of the 
business firm s to  acquire th e ir  cwn hardwarej however, i t  w ill  be the 
in a b il i t y  to  acquire softw are, q u a lified  personnel, and peripheral ser­
v ices  which w i l l  force the small and medium s iz e  firms to make use of 
the conputer u t i l i t i e s  ser v ic e s . "Already more i s  spent on software and
other computer serv ices than on hardware. And experts p red ict software
19may grow tw ice as f a s t  as hardware," Conputer service companies w ill
be able to  spread the software and p ayro ll costs over a large number of
customers, thus making i t  cheaper for  the users to  use the f a c i l i t i e s  o f
these firms rather than th e ir  own.
The continuous sc a rc ity  o f trained  programmers and other data
processing personnel i s  one of the major factors for the success of the
conputer serv ice  companies. At p resen t, in  the TMted S ta tes , the
20
annual srpply o f programmers i s  2$,000 under the demand. As mentioned
e a r lie r , there i s  a shortage of trained data processing personnel in
Canada. Alberta w i l l  need approximately 1,000 new programmers by 197$,
21but the current f a c i l i t i e s  w ill  tra in  only UOO.
In the fu tu re , the trend w il l  be sp ec ia lized  computer service  
organizations. Computer serv ice  bureaus w il l  provide automatic in te r ­
change of inform ation between serv ice organizations and among the users,
22At present there are over 1,000 computer u t i l i t i e s  in  ■the Tfeited S ta tes .
Computer Software Companies: How Many Are Houses of Cards?"
Forbes (February 1$, 1970), p . UO.
pn
Ralph Zani and William M. Zani, "Towards the Computer U tility :  
Evolution or Revolution," Datamation (October, 1969), p . 12$.
^^Paul Jackson, op_. c i t . .  p . UU.
^^Dale Mayo, "The Coming Shake-Out in  Software," Business Manage­
ment (May, 1969) ,  pp. 21-23.
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Conç>titers are designed to  process data and solve problems. They 
do th is  very quickly. The speed a t which a conçuter can perform mathe­
m atical operations i s  d i f f i c u l t  to  imagine. Speed and capacity are the 
essence of computer e f f i c ia ic y .  The f i r s t  generation computers were 
capable o f performing in  a microsecond; and the third generation conpu- 
ters  can do i t  in  a nanosecond. In order to  make the optimum use of a 
computer's ca p a b ility , jobs are generally  fed  in to  i t  in  large batches.
There are numerous tasks which take only a short period of compu­
te r  time but require frequent use of the machine. A programmer, for  
example, might need a computer to  t e s t  run the program vftiich he i s  w rit­
in g . S im ilarly , an engineer, a fin so ic ia l analyst, a market researcher 
or other h igh ly  paid personnel has to wait u n til the routine batch pro­
cessin g  i s  completed. This might take hours, or sometimes days, to  get 
an answer to a problem which might take only a minute of computer tim e.
A tim e-sharing system i s  designed to take care of such s itu a tio n s . 
I t  allows many in d iv idu als with small or occasional problems to  use the 
computer without w aiting. I t  makes p o ssib le  the most economical u t i l i ­
zation o f the time of h igh ly  paid personnel. I t  a lso  permits the batch 
process jobs to  be performed concurrently.
To a l l  the u sers, vhich might be a dozen or more, the computer i s  
always availab le  for  work. They can c a l l  the computer from the remote 
control term inals, give i t  the problems and in  a few seconds or minutes 
they have th e ir  answers. The jobs are performed so quickly that no user 
has any inpression  of w aiting. The hardware and software are designed 
for  multiprogramming to  f u l ly  u t i l i z e  the ca p a b ilitie s  of the cm puter.
In most cases a lib ra ry  o f hundreds of prewritten programs i s  
always at the d isposal of the user. The user o f such a remote control.
18
terminal can learn to  commtinicate with the conçjuter a fter  a few hours of 
p r a c tic e .
23According to  C utler, the main advantages of tim e-sharing, as 
generally  agreed tpon by the suppliers of the serv ice , are:
Ease o f a c c e s s ib i l i ty  through e ith er  a teletypew riter or 
small sca le  con%)uter;
Ease o f use through one of the many conversational computer 
languages;
Speed of operation of 10 characters a second on teletypew riters  
and high speed p rin ter  speeds on small sca le  computer tem in a ls;
F le x ib i l i t y  in  ca lcu la tion s th at can be performed using large  
prew ritten program lib r a r ie s  or proprietary programs;
The need fo r  l i t t l e  or no extra s ta f f  to operate the terminal 
f a c i l i t y ;
The low cost of the se rv ic e , which can be as low as $200-$300 
a month. According to  Computer Sharing of Canada, the average 
co st to th e ir  customers (and, they b e lie v e , for  the entire time­
sharing f ie ld )  would be $750 a month;
The stp p lier s  a lso  claim th e ir  service i s  suited  to the company 
with i t s  own in-house computer operation. In th is  case, they say, 
the serv ice  can be used:
To w rite , debug or convert programis to be run on th e ir  own 
systems;
To r e lie v e  the pressure on an over-worked computer;
To a s s is t  companies changing th e ir  present computer to one 
made by a d iffe re n t manufacturer;
For quickest tum-around time on processing jobs that would 
otherwise have to  go through a number of time-consuming stages  
before i t  i s  actu a lly  run on an in-house system; and
To acquire added so p h istica tio n  at low co s t.
^^Bill C utler, "Time-Sharing’s Growth Offers You Large-Scale 
Computing Through Low Cost Terminals," O ffice  Equipment and Methods 
(February, 1969), p . 70.
19
CoîTçmter tim e-sharing •will bring e lectron ic data processing f a c i l ­
i t i e s  to  more and sm aller companies. Canadian General E lectric  has been 
o ffer in g  tim e-sharing serv ices in  Canada since March, 1966.^^ Now many 
firms are pro-viding such a serv ice  and many more w il l  be formed in  the 
near fu tu re.
The expansion of tim e-sharing f a c i l i t i e s  i s  s ig n ifica n t enough 
that the computer serv ice  bureaus, which provide batch process f a c i l i t i e s  
are threatened by th e ir  new com petition. The tim e-sharing conpanies are 
ready to  o ffer  both remote batch processing f a c i l i t i e s  and a lso  online-  
real-tim e processing of data through remote control term inals. Though 
developed In the la te  19^0’s and early  1960's, computer time-sharing 
began in  earnest only a year ago.
Time-sharing o f conputer f a c i l i t i e s  may be the ans'wer to  th e ir  
excessive c o s t , ■vAiich i s  the most common objection o f business education 
to o fferin g  advanced le v e l  data processing programs in  high schools.
U ntil now, the in s t i tu te s  which o ffer  programming courses t e s t  student- 
w ritten programs under a batch process system. The programs written by 
students are co llec ted  and processed as a batch in  order to make the most 
e f f ic ie n t  use of the computer. This method sometimes may resu lt  in  a 
delay of several days before the student w il l  fin d  out the mistakes in  
h is  program, ^y using a tim e-sharing serv ice two or three terminals 
could e f fe c t iv e ly  serv ice  several hundred students. The student keys in  
h is  program at the terminal and the conputer w il l  immediately ind icate  
where mistakes have been made. The greatest advantage of th is  method of
^̂ Ibid. .  pp. 52-^3.
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teaching conçuter programming i s  the Immediate feedback, îAiich i s  essen­
t i a l  in  an e f fe c t iv e  learning s itu a tio n .
The cost of renting tim e-sharing service i s  within the reach of  
a l l  the school d is t r ic t s .  According to P h il Hurafrey, the president of 
Polycom Systems L td ., the user pays an average to ta l  cost of $1U per hour 
every time he c a l ls  the computer.
U . LITERATURE MOST CLOSELY RELATED TO THE PRESENT STUDY
Many in v estig a to rs  have given atten tion  to  the opportunities for  
beginning o f f ic e  workers. The in v estig a tio n s a lso  include the demands 
made of o f f ic e  workers and the educational tra in ing  which may proTO of  
greatest b en efit  to  them. In most cases these studies are related  to  
beginning o f f ic e  workers. Very few stud ies dealt s p e c if ic a lly  with the 
data processing en^loyees and high school programs in  data processing.
Both the number and varying eitphasis of studies dealing with com­
petency needed by the beginning o f f ic e  workers c le a r ly  ind icate the 
importance vhich educational researchers assign to  th is  aspect of the 
to ta l  business education f i e ld ,  and the ind ividual study conçjlements 
other research in  the same area. No to ta l  p icture emerges; however, far  
more research remains to  be done.
The reviewed in v estig a tio n s  focused on entry-job opportunities, 
competence required for  sp e c if ic  job s, and the duties and preparatory 
q u a lifica tio n s  o f  the general o f f ic e  work. Certain studies synthesized  
employment need as expressed by employers.
^^Ibid., p . 60,
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The reviewed stu d ies used questionnaire or interview  techniques 
for  data c o lle c t io n . The m ajority of the in vestigators used the ques­
tionnaire technique, r e a liz in g  th at e ith er  method has i t s  advantages and 
lim ita t io n s .
The stu d ies revealed th a t most entry jobs occur with major employ­
e r s . Most of the beginning o f f ic e  workers were employed by finance, rea l 
e s ta te , and insurance firm s.
Most stu d ies favored school preparation for  beginning o ff ic e  jobs. 
Research a lso  revealed that most schools could improve th e ir  business 
education programs.
Since the Second World War the number and the ra tio  of the white- 
c o lla r  workers have been in creasin g  over the b lu e-co lla r  workers. In  
19^6, fo r  the f i r s t  tim e, the number o f  w h ite-co llar  workers exceeded
th at of the b lu e -co lla r  w o r k e r s .A m o n g  the w h ite-co llar  workers, the
27growth o f c le r ic a l  workers has been most im pressive. Wenner outlines  
the growth of c le r ic a l  workers in  the United S ta te s . One out of every 
eigh t employed workers in  the United S tates in  19^0 worked in  an o f f ic e .  
This was a marked increase from one in  twenty in  1910, and one in  ten in  
19U0. In 19^5, one out of every seven employed persons was an o ff ic e  
w o r k e r . A t  present the ra tio  i s  s t i l l  about one out o f seven.
^ ^ a le  Yoder, Personnel Management and Industrial Relations 
(Englewood C lif fs :  P ren tice-H all, I n c .,  19&2), p . L l.
^^James F . Wenner, A High School Orientation Course in  Data Pro­
cessin g  (C incinnati: South-Western Publishing Company, 1965]", p . 1 .
^^National O ffice Management A ssociation , C lerica l Employment 
Trends in  the O ffice (Willow Grove; The National O ffice Management 
A ssociation , 1958), p . 5 .
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In  the 1960's  c le r ic a l  einplojment has grown slow ly, but i t  i s
s t i l l  in creasing fa s te r  than the work force as a whole. I t  i s  estimated
th at by 1970 there w i l l  be more than 12 m illion  c le r ic a l  workers in  the 
29United S ta te s . C ler ica l employment in  o ff ic e s  may reach lU m illion  in  
301975j or about lU c le r ic a l  workers fo r  every 10 enployed in  I 963.
At the turn o f the century the primary function of the economy 
was the production o f goods. In the 1960's the primary function of work 
in  our economy i s  the d istr ib u tio n  of goods and the provision  o f f a c i l ­
i ta t in g  se r v ic e s . I t  i s  the function of the o ff ic e  to  provide such 
f a c i l i t a t in g  se rv ic e s .
In 1900, 70 percent o f the labor force was engaged in  the produc­
tio n  of goods, compared with only UO percent in  the I960 's .  C lerical
workers have increased from 3 percent of the to ta l labor force in  1900,
31the low est among a l l  occupations, to  lU .7 percent in  I960. I t  i s  
projected  th at by 1975 c le r ic a l  workers w il l  make up 16.2 percent of the 
labor force in  the United S ta te s , making i t  the la rg e st  ra tio  among a l l  
other occTçations. I t  i s  estim ated that the c le r ic a l  workers w il l  in ­
crease by h5 percent from I 960 to  1975.^^
Sim ilar trends are apparent in  Canada. Over the p ast 25 years 
there has been a large increase in  the ra tio  and the number of o ff ic e
^%enner, oĝ . c i t . ,  p . 1 .
30john C. Roman, The Business Curriculum (Cincinnati: South-
Western Publishing Conpany, 1966) ,  p . L5.
^^rant Venn, Man, Education and Work (Washington: American
Council on Education, 196U), p . 8 .
3 2 l b i d . ,  p .  1 8 .
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workers in  the Canadian labor fo rce . In 1968, c le r ic a l workers in
Canada accounted for lU . l  percent of the to ta l  labor force, the highest  
of a l l  occupations. This i s  a marked increase from 10.2 percent in  19U8,
11.3  percent in  19^3, 12 .6  percent in  19^8, and 1 3 .L percent in  1963. 
According to  Canada Yearbook 1968, sin ce the Second World War there has 
been a s ig n if ic a n t  change in  occupational d istr ib u tio n .
There was a larger in crease in  the number of o f f ic e  workers 
than in  the number of craftsmen, production p rocess, and re­
la te d  workers in  the post-war period , r e f le c tin g  the changing 
composition o f f in a l  output and a lso  the introduction of new 
methods of production. 3U
The proportion o f  c le r ic a l  workers i s  higher for Edmonton than the 
n ation al average. In 19^9, there was one o ff ic e  worker for every s ix  
members of the labor fo rce .
In sp ite  of the increased use of automated equipment, the need for  
o ff ic e  workers did not dim inish. However, there has been change in  the 
s k i l l s  and education required by the o f f ic e  workers.
In i t s  1967 report to the membership, the Data Processing Manage­
ment A ssociation revealed th at th is  new industry, data processing, has 
created more than 6,000 new types of jobs which did not e x is t  15 to  20 
years ago. I t  p ro jects  employment for  75,000 persons in  the f ie ld  of 
e lectro n ic  data processing by 1972.
33pQminion Bureau of S t a t i s t ic s ,  Canada 1968 (Ottawa: Dominion
Bureau of S t a t i s t ic s ,  1968), p . 759.
3% bid. ,  p . 751.
35Malcolm E. McDonald, "A Survey o f the Types of O ffice Machines 
in  the Edmonton, Alberta Community fo r  the Puipose o f  Designing Appropri­
ate O ffice Machines Instruction" (Unpublished Master's th e s is ,  Iftiiversity  
of North Dakota, 1959), p . 36.
^ ^ ata  Processing Management A ssociation , Report to the Membership 
(Mount Morris: Data Processing Management A ssociation , 1967) , p . 12 .
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There i s  an acute shortage of trained personnel at a l l  le v e ls  of
data processing . A recent review, by the A ssociation of Data Processing
37and Computer Management, o f want ads in  the major metropolitan news­
papers showed a continuing demand for  e lectron ic  data processing person­
n e l .  A New York newspaper carried  almost three and one-half pages of 
advertisem ents, seeking 705 operators, programmers, systems men, and 
managers. A Chicago paper carried lU6 advertisem ents, and a Cleveland 
paper had 98. An increasing number o f  jobs asked "some experience."  
Advertisements fo r  keypunch operators and female help were only 10 per­
cent of the to ta l  in  each ca se .
The research reviewed in d ica tes  that most business firms b elieve  
there i s  a shortage of data processing workers. A survey conducted in  
the Charlotte-Mecklenburg, North Carolina, area revealed th at 76 per­
cent of the firm s noted a shortage of data processing eirployees. The 
grea test shortage appears to  be of programmers, keypunch operators, and 
machine operators—in  th at order.
There appears to  be no research availab le  which i s  sim ilar to  the 
present study. Some c lo se ly  related  stu d ies were c ite d . One survey 
study o f the types of o f f ic e  machines in  the Edmonton Community was con­
ducted in  1959. In th is  study the punched-card machines were excluded 
for the follow ing reason:
The various types of au x iliary  punched card machines and 
e lectro n ic  data processing machines have not been examined in  
d e t a il .  These machines are so varied and complex that a
^^"Disk 'n Data," Journal of Data Management (February, 1967),
p . 3.
^®John M. Bunch, "Survey Shows Need fo r  Data Processing Instruc­
tion ,"  Business Education Forum (March, 1969), p . 27.
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d eta iled  examination of them i s  im practical in  a study of th is  
type. However, because of th e ir  growing importance and use, 
these machines have been considered to  a lim ited  e x ten t.39
The same study revealed that there were U7 eitç>loyees in  Edmonton 
Tdio operated various keypunch machines. Forty-four of these workers were 
in  large establishm ents, three in  medium-sized, and none in  sm all. A ll 
o f the keypunch operators were fu ll-t im e  operators
Due to  the short demand for the keypunch machine operators and the 
expense involved i t  was suggested th a t, "Machines such as the keypunch 
machine, te le ty p ew riter , and conplicated bookkeeping machines are too
sp ec ia lized  and expensive fo r  use in  Edmonton High Schools.
ii2
A survey was conducted by Godby, of the Pekin-Peoria, I l l in o i s ,  
area, to  determine the type of job opportunities for  workers in  data 
processing in s ta l la t io n s .  The jobs availab le were: keypunch operator,
card tape converter operator, coding c lerk , data ty p is t ,  high i^eed 
p rin ter  operator, tabulating record control c lerk , ch ief tape lib rarian , 
te le ty p e  operator, and flexow riter  operator. In small data processing  
in s ta lla t io n s  an employee may be expected to perform several job s. The 
greatest number o f workers were eirployed as keypunch and v e r if ie r  oper­
a to rs, and most of them were women. These two p o sitio n s accounted for  
33 percent o f female workers. Tabulating and au x iliary  machine operators 
were m ostly men. Of the t o ta l  U31 data processing workers, 370 or 86
3%cDonald, op̂ . c i t . ,  p . 2.
^°Ib id . ,  pp. 126-131.
3̂-ib ld . ,  p . lU6 .
)lP ̂ Carolyn Godby, "C lerical Employees in  Data Processing Occupa­
tio n s,"  The Balance Sheet, XLVII (October, 1966), 39-60, 93.
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percent "were women and 6 l  or Ih  percent were men. Keyptmch operators 
con stitu ted  the la r g e s t  nimber of workers hired in  these in s ta lla t io n s  
during the previous year.
Wenner^^ conducted a survey o f lliU business firms using mechanical 
and e lec tro n ic  data processing equipment in  the Iowa area. The survey 
was to  determine ^ a t  types o f job opportunities were open to  recent 
high school graduates who had no previous data processing education or 
tra in in g .
I t  was reported in  the study th at the minimum age requirement by 
the m ajority of the respondents fo r  keypunch and v e r if ie r  operators, and 
tab equipment operators was 18 years. For a l l  other job c la s s if ic a t io n s  
there was a wide range of requirements. Women ware predominant in  two 
job ca tegories—keypunch and v e r if ie r  operators. Over 65 percent of the 
f irais wanted only males for  f iv e  job c la s s if ic a t io n s —electron ic  data 
processing a n a ly sts, punched card method an alysts, tab equipment super­
v iso r s , and maintenance tech n ic ian s. A lso, for  the above f iv e  categories, 
the respondents o ften  required the applicants to  be co llege  graduates.
I t  was found that there were equally as many jobs available for  
men as there were for  women.
The study revealed th a t fo r  a l l  12 job categories firais were a l­
most unanimous in  requiring high school graduation as a prerequisite to  
enployment. Only two firms made an exception for  keypunch operators. 
Between 25 and 55 percent of the firms had no sp e c if ic  high school busi­
ness course requirements for  new employees in  data processing. Only 50
^3james F . Wenner, A-High School O rientation Course in  Data Pro­
cessin g  (C incinnati: South-Western Publishing Company, 19667, pp. 6-27.
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percent of the firms required keypunch and v e r if ie r  operators to  have 
typewriting in  high school. The respondents were asked to  l i s t  the mini­
mum business education requirements fo r  data processing employees for  
each of the twelve job ca teg o r ies . The business education programs in  
high school l i s t e d  were: s e c r e ta r ia l, c le r ic a l ,  bookkeeping, general
b u sin ess, and typew riting. In  only (me category did more than SO percent 
of the business firms surveyed agree on one business education program 
as being the most Important. The program was typewriting for keypunch 
and v e r if ie r  operators.
In a l l  12 job ca teg o r ies , more than 2$ percent of the firms had 
no s p e c if ic  requirements concerning the p articu lar business education 
program offered  in  high sch oo l. "No sp e c if ic  requirement" was answered 
more often  than any other requirement. The most frequent requirement for  
a l l  o f the job c la s s if ic a t io n s  was a general business program. Over 30 
percent of the firm s l i s t e d  general business education as a prerequisite  
to  employment. Bookkeeping was required from 20 to  30 percent of the 
firm s. Of the f iv e  business education programs, secre ta r ia l was required 
the le a s t  o ften . I t  appears th at the wider background of knowledge, 
lAich the students get through general business programs, i s  considered 
more important than the s p e c if ic  s k i l l  fo r  employment in  a data process­
ing in s ta l la t io n .
College education does not seem to  be an e s se n tia l requirement by 
most of the firm s fo r  most of the job s. A co llege  degree was considered 
to  be a minimum requirement in  8 to  UO percent o f the firm s, but for  only 
four job ca teg o r ies. I t  was in te r e st in g  to  note that no particu lar  
co lleg e  major was an important factor  fo r  h irin g  new employees.
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Only 30 percent o f the firms required e lectron ic data processing  
experience fo r  new enployees. The f im s  which had electron ic data pro­
cessin g  experience as a p rereq u isite  generally  agreed to 12 months 
experience fo r  most o f  the job c la s s if ic a t io n s .  There were several 
exceptions and v a r ia tio n s . Over one-third of the firms required some 
electrcm ic data processing experience in  e igh t job c la s s if ic a t io n s . For 
only one category, tab equipment operator, le s s  than 10 percent of the 
firm s required some experience in  e lectron ic  data processing.
Even though a general business education program was preferred by 
70 percent o f the firm s, the general business experience was not very  
high ly  rated . Of a l l  the firm s surveyed, 7^ percent did not consider 
th a t general business experience was e s s e n t ia l.
Two ca teg o r ies , a u x ilia ry  equipment operator, and maintenance 
techn ician , did not require experience by any firm . The firms which re­
quired general business experience fo r  the other ten  job c la s s if ic a t io n s  
suggested 12 months of such experience as most d esirab le.
The study revealed th a t previous secre ta r ia l experience was not 
required. Only one firm required 12 months secreta r ia l experience for  
tab equipment supervisor. "Obviously the consensus of the business firms 
surveyed i s  th at secr e ta r ia l science education in  the high school or 
secr e ta r ia l experience i s  not necessary fo r  applicants fo r  p osition s in  
the f i e ld  o f data p ro cessin g ." ^
S im ilar ly , very few firm s ind icated  that c le r ic a l  experience was 
important fo r  the prospective data processing enployee. No firm required 
any c le r ic a l  experience for  the p o sit io n s  of e lectron ic  data processing
^^Ibid . .  p . 18.
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a n a ly st. For the other eleven  ca teg o ries, one to  four firms required 
three to  hB months o f  c le r ic a l  experience. I t  was a lso  reported that 
accounting experience was not deemed necessary for eitployment in  most o f 
the jo b s. The experience in  general b u sin ess, c le r ic a l ,  secre ta r ia l and 
accounting was of l i t t l e  inçjortance in  the employment of data processing  
personnel.
There was a great v a r ie ty  of requirements in  terms of the number 
of months o f the tab equipment experience. Only 10.8 percent o f the 
firms required th is  type of experience fo r  keypunch and v e r if ie r  opera­
to r s , and a maximum of U2 .U percent of the firms sought experience for  
the tab equipment supervisors.
F ifteen  to  H6 percent o f the firm s require new employees, in  
the twelve job  ca teg o r ies, to  attend th e ir  company school from 
one to  twenty-four months, and 19 to  70 percent o f the firms 
require new employees, in  each job c la s s if ic a t io n , to  attend an 
equipment manufacturer’s school from one to  twelve months. Voca­
tio n a l schools were not considered an important source for tra in ­
ing employees.
I t  i s  important to  note th at a high percentage o f firms require 
th e ir  new data processing employees to  attend e ith er a compare 
school or an equipment manufacturer’s school. This cer ta in ly  
in d ica tes  th at education and tra in in g  i s  almost a n e ce ss ity  for  
new employees in  the f i e ld  of data processing . I t  should also  
be noted th a t the lack  o f certa in  requirements on the part of the 
business firms surveyed does not n ecessa r ily  in d icate th at p o si­
t io n s  in  data processing can be e a s ily  s e c u r e d .kb
Another study which i s  most c lo se ly  related  to the present in v est­
ig a tio n  i s  a survey o f beginning o f f ic e  w o r k e r s ,c o n d u c te d  by Malsbary 
in  Connecticut. The study revealed th a t most of the beginning o ff ic e
^^Ibid . ,  p . 27.
^Dean R. Malsbury, A Study of Beginning O ffice Workers in  Con­
n ec ticu t (Hartford: D iv ision  o f  Vocational Education, State Department
of Education, 1967), pp. 113-120.
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workers are fem ales, s in g le  and 18 or 19 years of age. Most of these  
workers held c le r ic a l  types o f jobs and had no previous o ff ic e  experience 
before startin g  with the present employer.
Most companies did not provide on-the-job training so most of 
these workers were expected to  produce •upon being hired. They did not 
have any train ing beyond high school and they did not intend to  continue 
any such train ing in  the fu tu re . The respondents reported th at a l l  
business education subjects studied in  high school had been h elp fu l and 
no business subject should be omitted from the high school curriculum.
The business education program •which •the beginning workers took in  high 
school met th e ir  on-the-job needs quite •well. I t  was also  reported that 
they would take more business courses i f  they were to repeat high school.
Typewriting and c le r ic a l  o f f ic e  p ractice courses were considered 
of greatest value, and of the nonbusiness courses tak ai, Q iglish grammar, 
English composition, and general mathematics were thought o f most help . 
They f e l t  that many o f the business a b i l i t ie s  and knowledge they possess  
are not being made f u l l  use o f in  th e ir  present p o sit io n s .
Typewriting was taken by 83 percent of the respondents, bookkeep­
ing by 38 percent, shor^thand by U6 percent, and business arithm etic by 
36 percent. These four courses were taken by more interview ees than any 
other courses. Most of the beginning o f f ic e  workers were engaged in  
f i l l i n g  in  or completing blank forms, f i l in g  of correspondence and other 
records, and typing le t te r s  and reports from rough d raft.
The most commonly used p ieces of equipment were te n -k ^  adding 
machines, photocopying machines, full-keyboard adding machines, and type­
w riters . The ten-key machine was used by more workers than any other 
equipment. Equipment, such as b i l l in g  machines, -was used by a few
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ençloyees fo r  a great part of the dayj isftiereas, machines such as adding 
and photocopying ■were used by many workers, but for very l i t t l e  time each 
day.
Two most important personal ch aracter istics  c ited  by the beginning 
employees were accuracy in  work and sense of r e sp o n sib ility . The other 
ch a ra cter istic s  which beginning o f f ic e  workers considered important in ­
cluded: regu larity  o f attendance, dependability, neatness of work,
organization, and a b i l i ty  to  work w ell with stp erv isors.
Among the s k i l l s ,  knowledges, and understandings, the beginning 
workers rated the a b i l i ty  to  write numbers le g ib ly , sp e ll  correctly , and 
perform b asic arithm etic operations among the top three. The most d esir­
able strengths of the beginning o f f ic e  workers, as seen by th e ir  si^per- 
v iso r s , were: general typing a b i l i ty ,  a b i l i ty  to in-beract with people,
speed of learn in g , p leasin g  p erso n a lity , general knowledge of business, 
terms and concepts, and general mathematics. There were many variations  
and d ifferen ces; the ch a ra cter istic s  c ite d  as strengths by some were 
l i s t e d  as weaknesses by other s tp erv iso rs . The most common •weaknesses 
l i s t e d  were: lack o f m aturity, poor attendance, and tard in ess.
I t  has been always an urgent question among educators as to  what 
should be included in  a course of study, and vho should take such a 
course. In the p a s t , curriculum development in  business education has 
received  considerable a tten tio n , and many studies have been conducted to  
determine and xçdate the curriculum of business education. One of the 
purposes of th is  study i s  to  recommend changes in  the business education 
program in  A lberta.
One misconception which was held  fo r  a long time by the educators 
and the general public a t la rg e , but which i s  now fa ll in g  apart, was
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that an e lectron ic  data processing enployee needed an extensive back­
ground in  mathematics. A study conducted by Bang and H illestad  revealed  
that an extensive background in  mathematics i s  not e s se n tia l in  order to  
be su ccessfu l in  data p r o c e s s i n g .T h e  employers were looking for lo g i ­
c a l i ty  in  data processing personnel. For the enployees to  be su ccessfu l, 
the knowledge o f the to ta l  system was considered e sse n tia l rather than 
iso la te d  s k i l l s  and understandings. The students should also understand 
the various areas of business—marketing, finance, accounting, production 
and management. I t  was noted th at successfu l personnel were: i n t e l l i ­
gent, accustomed to  th inking, independent, system atic, used to  solving  
p u zzles, and w illin g  to do overtime work.
The authors noted that the future changes in  computers w ill  be in  
iiput-output devices and other peripheral equipment rather than in  the 
computers. The lower cost and greater memory of the computer w ill  make 
the task of programming e a s ie r . I t  w il l  take le s s  tra in ing time for  
programmers than we have thought necessary in  the p a st .
Most educators are s t i l l  uncertain as to the best p lace for  data 
processing in  the business education curriculum. Researchers and leaders 
in  business education agree, and th is  agreement seems to be unanimous, 
that data processing should be taught in  high sch ools. The consensus i s  
that i f  i t  i s  not p ossib le  to  teach a f u l l  program in  data processing, a 
unit in  modem data processing and automation should be incorporated in  
one of the business education courses.
^^Kendrick F. Bangs and Mildred H illesta d , "Curriculum Implica­
tions of Automatic Data Processing for Educational In stitu tio n s ,"  
Research and Development, Fred S . Cook and Frank W, Lanhan, Business 
Education World (September, 1968), p . 5 .
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Bookkeeping seems to be the most favored and lo g ic a l subject to 
in tegrate data processing . Since bookkeeping i s  a manual form of data 
processing, therefore, i t  i s  natural that the concepts of automation 
should be applied to  bookkeeping. According to  Haga,^® the philosophy 
of automation, i f  not the to o ls ,  should be incorporated in to  bookkeeping 
courses. Separate fam iliar iza tion  courses in  punched card data process­
ing and conputer should also  be offered . Bookkeeping and automation are 
so c lo se ly  related  th at they cannot be separated.
An introductory course in  data processing and automation need not 
be designed to  prepare students for p o sitio n s in  automated data process­
in g . I t  should become clear to  the students that data processing i s  
certa in ly  no end in  i t s e l f ,  but merely a device leading to , or supporting 
other business a c t iv i t i e s .  The students should not be expected to become 
experts in  punched card accounting or become conputer operators. They 
should acquire an understanding of concepts of automation and electron ic  
data processing.
In order to  gain f u l l  b en efits  from equipment and the ideas of  
electron ic  data processing, the data processing should, according to  
Yourd,^^ be integrated  with accounting courses. The concept of a book­
keeping cycle should be related  to flow  charting in  data processing.
To most students, computers are mysterious machines with huge 
capacity and speed. A u n it in  automation, points out H a n n a ,w i l l
^®Enoch J . Haga, "What Automation Means for  Bookkeeping," Business 
Education Forum, XX (December, 196^), 1U-15, 18.
^%ryce W. Tourd, "Accounting, Data Processing and the Psychology 
of Learning," The Balance Sheet, XLVH (May, 1966), 389-393.
^% arshall J . Hanna, "Can Automation be Taught in  Bookkeeping?" 
Business Teacher, XLI (November-December, 1963), 5 .
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provide an understanding of concepts and terminology o f automation. This 
w ill  provide a r e a l is t ic  outlook to  the students about automation and 
they w il l  r ea liz e  that automation i s  only a method and n ot a machine.
I t  w il l  make automation le s s  mysterious and awesome to  the beginning 
o ff ic e  workers.
An introductory u n it in  automated data processing i s  a must, 
w rites Kahn, for  high school students. The students should rea lize  that 
computer and peripheral equipment i s  ju st an extension of manual and 
mechanical systems. Such a course could be of three or four weeks dura­
tion  «,. The objectives should be to develop an acquaintanceship with 
fundamental operations performedj fa m ilia r ity  with various techniques, 
equipment, vocabulary, and terminology; and awareness of impact of auto­
mation on so c ie ty , economy, business, and jobs.^^
Freeman^^ points out th a t the most lo g ic a l time at which to  in ­
troduce data processing in  an accounting course i s  a fter  the students 
have gained a thorough understanding of accounting p rin cip les  and an 
appreciation o f the basic accounting c y c le . Students should be ac­
quainted with liia t i s  meant by data processing and the terminology used 
in  the f ie ld .  The terms input, output, recording, c la ss ify in g , e t c . ,  
should be related  to the accounting terminology. S im ilarly , the opera­
tion s of the accounting cycle should be related  to  data processing.
E, S , Dodson a lso  recommends the introduction of data processing a fter  
the students have studied bookkeeping for one year. He advocates that
^^Gilbert Kahn, "Take the Mystery out o f  Data Processing,"  
Business Teacher, XXXXI? (September-0ctober, 1966), 6 -7 .
^^Herbert H, Freeman, "Teaching Data Processing," Business 
Education World. X3Q0CEX (June, 1969), 15.
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data processing training shonld be concurrent with advanced accounting.
I t  i s  obvious that the purpose of such a program i s  not an orientation  
course in  data processing but to prepare students for  vocational compe­
tency.
A course or a major u n it in  data processing should be offered on 
the high school le v e l .  I t  i s  not easy to estab lish  such a course in  most 
high schools, points out Godby^^j however, the c le r ic a l p ractice teacher 
should include a u n it in  data processing. The purpose of such a un it 
should be to provide general background information and to  develop vocab­
ulary. The types of equipment availab le should be studied through f ie ld  
tr ip s . The students should a lso  be made aware of the job opportunities  
in  the f ie ld  of automation.
Most students graduating from high school w ill  not be data pro­
cessing machine operators or techn icians, but most w ill  find  employment 
in  businesses where data i s  processed system atica lly . The chances are 
that the businesses in  which these students w ill  work w ill  have e le c ­
tron ic data processing f a c i l i t i e s .  Some educators, therefore, recommend 
that in  high school a l l  students should be offered an acquaintanceship 
le v e l  program in  electron ic data processing and communication channels 
of business. In high school the students should be made fam iliar with 
equipment used in  data processing in s ta lla t io n s , and vocational le v e l  
competency should be l e f t  fo r  post-high school in s t i tu t io n s . I t  i s  f e l t
^^Edwin S. Dodson, "A Data Processing Course Lowered Our Dropout 
Rate," Business Education World, XXXSVl (A pril, 1966), 22.
^^Carolyn Kuntzman Godby, "Preparing fo r  Data Processing Occupa­
tion s,"  Business Education Forum, XXII (February, 1968), 8 .
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that sp ecia lized  train ing i s  an almost im possible task for a small high 
school.
I t  i s  summarized by K alians, that a student should lea m  about 
the en tire information process and the ro le  that a data processing  
machine plays in  a system. The student should examine the components of 
the system in  order to analyze the functions to be performed, machines 
to be used, and the functions which man can perform b etter  than machine. 
I t  i s  p ossib le  to in tegrate a unit in  data processing in  eveiy business 
and related  high school course.
On the other hand, some business educators f e e l  that the voca­
tio n a l le v e l  of data processing belongs in  high school. One of the major 
reasons for students dropping out of high school i s  th e ir  d is in te re st  in  
th e ir  programs of s tu d ie s . To provide in cen tive for the students to 
stay in  school and graduate, more meaningful programs should be offered .
Vocational business education belongs in  high school and i t  should 
not be postponed fo r  post-high school stu d ies . The students should be 
encouraged, accordir^ to Gruber, to take one or more vocational b u si­
ness subjects in  high school, in  a s k i l l  which can be used to  obtain 
part-tim e employment during both high school and co llege  years; to  
obtain fu ll-t im e  employment i f  desired upon graduation from high school, 
and to explore one's owi in te r e sts  and a b i l i t i e s .
A three semester data processing program was offered in  Evanston 
Township ( I l l in o is )  High School, during 1967-1968, to ^00 students. The
55Normal F. K allaus, "Integrating Data Processing Concepts in  
Business C lasses," Business Education Forum (March, 1968), p. 22.
^^Joseph Gruber, "Delay Vocational Business Education? An Empha­
t ic  No I" The Balance Sheet. XLVII (October, 1965), 5U.
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course was conducted by three q u a lified  teachers who had a f u l l  lin e  of 
unit-record equipment and a coraplete I  EM lUOl conçuter system at th eir  
d isp o sa l. A sequential three-course program, each of one semester, was 
offered: ( l )  Data P rocessing, ( 2) Conqjuter Programming I , and (3) Compu­
ter  Programming I I .  "Hands on" experience and p ra ctica l application was 
emphasized. Several students demonstrated exceptional p rofic ien cy .
These students are currently employed on computer operations as pro^am- 
mers and systems a n a ly sts. Many other students were employed as k ^ u n c h
and tab operators. I t  was found that the students trained in  th is  pro-
$1gram were employable.
The research work c ite d  in d ica tes  that a vocational le v e l  data
processing course has always been a success. One program reported by
Dodson was conducted in  Earl Wooster High School in  Reno, Nevada. I t
was reported that the students who had been given a zero prognosis for
high school completion fin ish ed  high school a fter  data processing and
58computer programming were introduced.
I t  was noted through the study o f the research that :dienever 
"hands-on" experience and on-the-job experience were given to the stud­
en ts , the train ing time was cut considerably. In January, 1968, a pro­
gram to teach computer concepts and operations was conducted for the
59disadvantaged youth fo r  the Oakland Neighbourhood Youth Corps. The
'̂̂ W. G. Caupenter and R. L. N ick els, "Setting tp a Successful High 
School Data Processing Program," Business Education World, XLVIII (May, 
1968) ,  9-11.
^^Edwin S . Dodson, 0£ . c i t . , pp. 20-22.
^ % h illip s  H. Braverman, "A Program of Computer Operator Tradning 
fo r  the Disadvantaged," Datamation (November, 1969), pp. 272-27h.
38
course la s te d  over three weeks; a to ta l  of 12 sess io n s , each sessi<m 
three hours in  len gth . A fter th is  short train ing in  the classroom, the 
students were placed fo r  on-the-job tra in in g . Work time varied from 10 
to 30 hours per week, and i t  la sted  anyidiere from three to  s ix  months. 
A fter the on-the-job tra in in g , many students were absorbed by the com­
panies in  which they had served th e ir  apprenticeship.
Two more c la sse s  were held in  the same year and 36 additional 
students were tra ined . These c la sses  were held f u l l  time for  two weeks 
and enphasis was again given to "hands-on" machine experience.
The second phase o f the program was with the Adult Opportunity 
Center; the c la sse s  were held in  the evening and 8U students were gradu­
ated. The dropout rate was only 8 percent. Again, "hands-on" equipment 
was stressed . The Adult Opportunity Center was successfu l in  p lacing  
70 percent of the graduates in  the data processing jobs with an average 
monthly sa lary  of $U?5 .
The researchers encountered the follow ing problems: A high le v e l
of formal education i s  required in  order to be successfu l in  such a 
program; current employees from other departments have f i r s t  chance at 
any data processing jobs ava ilab le; some tra in ees' sa la r ies  were lower 
than w elfare payments; women have le s s  opportunity in  operations because 
of heavy l i f t in g  and la te  s h if t  requirements, and openings do not corres­
pond to the graduating c la ss  a b i l i t i e s .
Training in  e lectro n ic  data processing i s  availab le not only in  
educational in s t itu t io n s  but a lso  at other p la ces. A program was in s t i ­
tuted to teach e lec tro n ic  data processing in  1967 in  the Washington 
State P en iten tiary , The school accepts inmates with a high school d i­
ploma. Rigid se le c tio n  procedures and curriculum are follow ed. The
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c la sses  are conducted as near to on-the-job conditions as p o ss ib le . The 
program allows the inmates to  earn an associate  degree in  applied science  
throi:^h a f f i l ia t io n  with community c o lle g e s .
A high school data processing program, recommends K a rg ilis , should
not be r e s tr ic te d  to  only one le v e l  o f conqpetency. "All le v e ls  of data
processing can be ir^lemented: Acquaintanceship, in teg ra tiv e , vocational
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and a combination of the preceding." He b e liev es  the acquaintanceship 
le v e l  course should be only an introduction to the basic concept of 
e lectro n ic  data processing. Such a course should describe the hardware 
used, in terp reta tion  o f the H ollerith  code, and the importance o f flow  
charting. The in teg ra tiv e  approach i s  the "buckshot" method. In such 
an approach the data processing concepts should be integrated in to  
tra d itio n a l business education su b jects. The th ird  le v e l ,  vocational, 
should be taught to develop marketable s k i l l s  for  entry jobs in  data 
processing in s ta l la t io n s .  The three le v e ls  mentioned above can be com­
bined, depending upon the f a c i l i t i e s  a v a ila b le . The students can gain 
understanding of data processing combined with vocational competency in  
the operation of keypunch machines. Another p o s s ib il ity  i s  the in tro ­
duction of computer programming in  the second year bookkeeping course.
The kind o f data processing course which should be offered w ill  depend 
tpon the needs of the student, school, and community. "A categorical 
statement which purports that only a general understanding of data 
processing should be presented may thwart the e ffo r ts  of business
^^Gordon Graham, "The Washington State P enitentiary Electronic 
Data Processing School," Datamation (Ju ly , 1966) ,  pp. 8^-86.
^^eorge K a rg ilis , "Data Processing a Must for  the High School," 
Business Education Forum, XXII (May, 1968), 1U-16.
1+0
education to id e n tify  i t s  ro le  in  a world Tâxen man and machine are in  
constant change.
Some educators recommend th at an introductory course in  data pro­
cessin g  should not be r e s tr ic te d  to  business education students, but may 
be an e le c t iv e  fo r  a l l  those students who want a background in  automation 
and e lectro n ic  data processin g . The basic concepts are so sim ilar at
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the introductory l e v e l ,  p o in ts out Haga, that such a course should be 
ca lled  Introduction to Data Processing rather than Introduction to Busi­
ness Data Processing.
The future input-output devices w il l  undergo a considerable change. 
According to Corcoran, i t  i s  estim ated that at present, there are 500 
o p tica l character recognition  u n its in  usé. % the very early  1970's 
there w i l l  be 5,000 of these devices in  use in  the United S t a t e s . C o r ­
coran a lso  remarked that the punch card i s  obsolete and there has not 
been a major computer in s ta lla t io n  with punch cards in  over a year. The 
business educators should watch the prediction  concerning future equip­
ment and employment trends. In the early  I960's i t  was f e l t  that the 
future need for  keypunch operators would decrease and that the business 
world would not need any more. The opposite has proven to be true. The 
demand for  keypunch operators has been increasing. The present threat 
that o p tica l character recognization equipment w ill do away with the
62%bid. ,  p . 16.
^̂ ESnoch Haga, " . . .  Introductory Automation and Data Processing  
fo r  A ll High School Students," Business Education Forum. XXII (May,
1968), 16-18o
^^James D. Corcoran, "Makers Say OCR Forms Standard Too Rigid," 
O ffice Equipment and Methods (February, 1969), p . 5 l .
ia
keypimching operation i s  probably a fa ls e  one. There w ill  s t i l l  be the 
thousands of small in s ta lla t io n s  which w i l l  find  i t  more economical to  
use keypunch rather than more expensive high-speed o p tica l readers. 
Business educators must be aware of the trends in  business and industry, 
but as v o c a tio n a lis ts  they must teach today what business needs today.
I l l . DATA PROCESSING IN ALBERTA HIGH SCHOOLS
Business education i s  apparently the most popular program in  high 
school among the g ir l s .  Generally, more g ir ls  than boys en ro ll in  a 
business education program. A study conducted by Coulson  ̂ in  A pril, 
1969, of grade eleven business education students in  the nine composite 
high schools in  the Edmonton Public School Board System, revealed that 
there were 99 boys and 532 g ir ls  enrolled  in  business education programs 
during the school year. The study a lso  revealed that the students gen­
e r a lly  regarded the business education program more than any other pro­
gram as b est fo r  g ir ls  and as leading to  the b est jobs for  fem ales, 
whereas i t  was generally  regarded th at the business education program, 
more than any other program except the general program, was the poorest 
fo r  boys and led  to the poorest jobs fo r  males.
Since the jobs fo r  business education graduates are usually  asso­
cia ted  with c le r ic a l  or sa le s  occupations, business education cannot 
a ttra ct the male students who would l ik e  to  prepare for  a professional
^R obert Joseph Coulson, "Educational and Occupational Aspiration  
of Grade Eleven Business Education Students in  Edmonton, Alberta" (Ch- 
published M aster's th e s is ,  U n iversity  o f A lberta, 1969), p . lj.6.
^ b i d . ,  pp. 116-118.
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or sem i-professional job. Similarly^ the g ir ls  a lso  aspire toward pro­
fe ss io n a l or sem i-professional jobs; however, the m ajority of g ir ls  
expect to work at the c le r ic a l or sa les  le v e l .
Through proper counseling and guidance, data processing may at­
tra c t more male students in  the business education program. According 
to a Department of Education R e p o r t , i n  Alberta, data processing i s  
more popular among the g ir ls  than the boys. A lso, during the 1967-1968 
school year, of the to ta l 900 students enrolled in  Data Processing 22,
626 were g ir ls  and 2?U were boys; that i s  70 percent and 30 percent, 
resp ectiv e ly . S im ilarly , the enrollment for  Data Processing 32 for  the 
1967-1968 year was 73 percent g ir ls  and 27 percent boys. This in d icates  
that data processing i s  not very popular among the boys.
Data processing i s  the newcomer in  the f ie ld  of business education 
in  A lberta. In 1965, for  the f i r s t  time, data processing was offered  in  
Alberta in  one high school, and only ten students were enrolled in  th is  
program. Over the period of f iv e  years follow ing i t s  introduction, the 
enrollment in  data processing courses has amounted to over 1,700 stud­
en ts , In Alberta, there were 625 students in  data processing in  1966; 
l , l i i5  in  1967; 1,209 in  1968; and 1,717 in  1969. The number o f schools 
offerin g  the data processing program in  the Province during 1969-1970 
school year was 30. This i s  a marked increase from one school in  1965.
At present, two fu ll-y e a r  courses are offered  in  Alberta; the 
f i r s t ,  at grade eleven le v e l ,  ca lled  Data Processing 22, and the second
Department of Education, Province of Alberta, Annual Reports 
for  1965. 1966, 1967, and 1968. See Table XIa, Enrollment in  Vocational 
Subjects in  High School Grades, of the Annual Reports of the Department, 
Note: Other s t a t i s t ic s  for  1968-1969 and 1969-70 were obtained through
personal interview  and correspondence with the Inspector of High Schools, 
Business Education, fo r  the province of Alberta.
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at grade twelve le v e l  ca lled  Data Processing 32. A m ajority of the 
students are enrolled  in  a one-year course, Data Processing 22. Of the 
1,717 enrolled  in  data processing, 1,371 were in  Data Processing 22 and 
only 3U6 in  Data Processing 32. Most high schools in  Alberta o ffer  only 
one yesir of data processing. In 1968, 27 schools in  the Province were 
o fferin g  the grade eleven course and only 11 were o ffer in g  the grade 
twelve le v e l  course.
I t  i s  in terestin g  to note that most schools which o ffer  data pro­
cessin g  programs are located  in  the c i t i e s .  Data processing does not 
appear to be offered  in  rural schools. In 1968, in  the Province of 
Alberta, 27 schools (of which 21 were in  the c i t ie s )  taught data process­
in g . In the same year a l l  11 of the schools offerin g  the second year 
course. Data Processing 32, were c ity  schools; no rural schools offered  
the course. This may be a r e su lt  of the lack o f q u a lified  teacher, of 
f in a n c ia l d i f f ic u l t ie s  in  the rural d is t r ic t s ,  lack o f student placement 
opportunity, or other undetermined reasons.
CHAPTER I II  
METHOD OF SOLUTION OF THE PROBLEM
Several d iffer en t methods of research were used throughout the 
study. I t  was f e l t  that no one s in g le  method could do ju stic e  to the 
in v e stig a tio n . The method of in v estig a tio n  should depend upon the prob­
lem. The researcher f e l t  that more than one technique would be both 
acceptable and desirab le in  th is  type of research.
The study i s  not designed to t e s t  any sp e c if ic  hypotheses. How­
ever, i t  should be p o ss ib le  to  suggest some sp e c if ic  hypotheses on the 
b asis  of the conclusions of the study.
Because of the small s iz e  of the population, sampling was deemed 
unnecessary.
The study i s  prim arily d escrip tive  in  nature. This method was 
used because of the nature of the study. The study i s  a survey of the 
beginning data processing personnel in  the Edmonton area with a view to  
suggesting changes in  the business education curriculum fo r  the province 
of A lberta.
Even though the primary nature of in v estig a tio n  i s  d escr ip tive , 
various ST^pplementary techniques were a lso  used in  the study. The sup­
plementary techniques which were used were: lib rary  research, personal
in terview , s t a t i s t i c a l ,  and documentary an a lysis .
I . JUSTIFICATION OF THE METHOD
The data fo r  the study were co llec ted  through written question­
n a ires . Questionnaires are often  the only p ra ctica l devices availab le
to  secure data and i f  ca re fu lly  constructed and properly checked prior  
to  being used, they serve the researcher well»^ In a c ity  the s ize  of 
Edmonton, with a population of about U00,000, i t  would be im practical to  
attempt a survey which depended tpon a personal interview  technique ex­
c lu s iv e ly  « In th is  study, both the personal interview  and the written  
questionnaire techniques were used.
A questionnaire can be constructed which i s  short and which can 
be answered in  a reasonably short period of time. Furthermore, the ques­
tionnaire can provide a great deal o f information by providing means by 
which many questions can be answered e a s ily  and quickly. The questions 
can be constructed so th at the answers given are generally  accurate and 
tr u th fu l.
The information obtained can be c la s s if ie d  to provide a large  
body of valuable and fa ir ly  r e lia b le  information which eventually should 
aid in  the curriculum development in  business education. An inçjortant 
outcome of th is  type of survey i s  that i t  brings together businessmen 
and educators. This w il l  r e su lt  in  a b etter  understanding between the 
two and consequently provides a meaningful relationsh ip  between the 
workers in  business o f f ic e s  and the learning s itu a tio n  of the students 
in  the business education courses. A surve^r of th is  type provides the 
businessmen with m opportunity to take a rea l and a ctive  part in  im­
provement of business education.
I s .  A. Romine, "C riteria fo r  a B etter Questionnaire," Journal of 
Educational Research, XLII ( September, 19U8), 69-71
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I I . HOW DATA WERE OBTAINED AND TREATED
In order to  c o l le c t  the data, a two-part ten ta tive  questionnaire 
was designed. Part A (E xhibit A) was to be answered by data processing  
supervisory personnel. For ea sier  id e n tif ic a t io n , part A was s p ir it  
duplicated on colored paper. Part B (Exhibit B) was to be answered by 
a l l  employees who had le s s  than two years of experience in  data process­
in g . This part was duplicated on white paper. The questionnaire was 
discussed with the chairman of the Business Education and O ffice Admin­
is tr a t io n  Department of the U niversity o f  Montana.
The ten ta tiv e  questionnaire was ciiscussed with a v ice-president 
of a computer u t i l i t y  company in  M issoula, Montana, idio offered many 
h elp fu l suggestions. Part B of the questionnaire was administered to  
three employees of the computer u t i l i t y  company to determine i f  i t  fu r­
nished the data fo r  which i t  was designed. The questionnaire was also  
discussed with the President of the Data Processing Management Associa­
t io n , Edmonton Chapter, tdio offered  many additional suggestions for i t s  
improvement. Another t r ia l  run of Part B was made in  Edmonton to four 
beginning data processing workers. The questionnaire was discussed with 
business education teachers in  Edmonton to obtain th e ir  remarks and sug­
g estio n s . The f in a l  draft of the questionnaire was mailed to the chair­
man of the Business Education and O ffice Administration Department at 
the U niversity  of Montana fo r  h is  approval.
At the Education Night meeting of the Edmonton Chapter of the Data 
Processing Management A ssociation , the w riter explained to the members 
the nature and the purpose of the proposed study. DPMA members agreed to  
cooperate in  the study by f i l l i n g  out the questionnaires when received.
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A l i s t  of a l l  the data processing in s ta lla tio n s  in  Edmonton was 
obtained through IPMA, the Computer Society  of Canada, and the represen­
ta tiv e s  of the conçuter manufacturers. Where i t  was p o ss ib le , the name 
of the sTpervisor of the data processing department was also obtained. 
Telephone contacts were made with the siçear\risors in  order to determine 
the number of beginning data processing employees in  each p artic ip atin g  
firm  so that enough copies of Part B of the questionnaire could be 
m ailed.
The f in a l  draft of the questionnaire was duplicated on an o ffs e t  
machine. For ea sier  id e n tif ic a tio n . Part A was duplicated on colored  
paper and Part B on white paper.
Part A was designed to furnish the information to  determine the 
type of p artic ip atin g  firm , the s iz e  of the firm , o f f ic e ,  and data pro­
cessing department, and the number of eirçloyees with le s s  than two years’ 
experience in  data processing. I t  was also  designed for  the number of 
p o sitio n s in  each job c la s s if ic a t io n  and future employment opportunities. 
The la s t  three section s of Part A of the questionnaire were to determine 
the equipment used, information about the respondent, and remarks.
Part B of the questionnaire was to be answered by a l l  employees 
who had le s s  than two y ears’ experience in  data processing. This part 
>ias designed for the co lle c tio n  of data of jobs performed, experience, 
education, tra in ing , and remarks of beginning data processing personnel. 
Space was provided on the questionnaire fo r  comments.
A covering le t t e r  (Exhibit C) and a self-addressed , stamped enve­
lope were enclosed with each group of questionnaires. The covering 
l e t t e r  explained the purpose of the study. I t  was a form le t t e r ,  d tp li-  
cated on an o f fs e t  d u p licator. The in sid e  addresses and sa lu tation s
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were typed with a machine using a carbon ribbon, thus providing a le t t e r  
which appeared to be p erson ally  typed. The data processing sunervisors 
of f iv e  firm s were interview ed personally  in  order to  explain the nature 
and the purpose of the study. The comments of the people interviewed  
were found to be very h e lp fu l, e sp ec ia lly  in  th e ir  opinions and sugges­
tio n s  regarding business education. At four business o f f ic e s  the ques­
tion n aires were delivered  and picked personally .
Questionnaires were sent to  2$ data processing in s ta l la t io n s .
The to ta l  number of business firm s p artic ip a tin g  in  the study was 22; 
three firm s had two separate departments of data processing. Some b u si­
ness firms were contacted by telephone for  the return of the question­
n a ires . Three p a rtic ip a tin g  firm s contacted the researcher in  order to  
c la r ify  some questions asked on the questionnaire. Part A of the ques­
tionnaire was returned by a l l  o f  the firms contacted.
The business firms contacted in  t h is  survey reported that they 
employed 180 beginning data processing employees. S u ffic ien t copies of 
Part B were mailed to  the p a rtic ip a tin g  firm s. Extra copies were en­
closed  to allow  fo r  the p o s s ib i l i t y  of spoilage and fo r  the reference of 
the p artic ip a tin g  firm . The number of Part B completed questionnaires 
returned was 1^6, or 86.7 percent. Some employees were contacted by 
telephone in  order to c la r ify  some of the responses. Only one firm ob­
jected  to  supplying the names of the beginning data processing personnel. 
The firm also  wished that a summary of the study be sent to the super­
v isory  personnel only and not to  the ind iv idual employees.
In order to do the s t a t i s t i c a l  analysis of the data, the f a c i l i ­
t ie s  of the computing center o f the Edmonton Public School Board were 
used. The mark-sense sheets designed to  check m ultiple choice type
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t e s t s  were used. The w riter encountered some d if f ic u lty  as the question­
naire was not o r ig in a lly  designed for  s t a t i s t ic a l  analysis with th is  
kind o f instrum ent. The responses from the questionnaires were coded on 
the mark-sense sh eets . Certain responses required more than one answer 
space on the mark-sense sh eet. Data fo r  such responses were conçiled  
manually from the coirputer p r in t out.
The coded mark-sense sheets were checked v isu a lly  against the 
questionnaires in  order to insure accuracy. Certain items were not s u it ­
able fo r  an a lysis  by using the mark-sense sheet, and the s t a t i s t ic a l  
tabulation  o f these items was made manually.
CHAPTER 17 
ANALYSIS OF THE DATA
The d iscu ssion  in  th is  chapter revolves about the questions 
ra ised  in  the statement o f the problem in  Chapter I .  The questions 
discussed are: Who are the major ençloyers o f beginning data process­
ing personnel? Who are the beginning data processing personnel? What 
types o f jobs are assigned to  these workers? What education, tra in in g , 
and experience do the beginning data processing personnel have?
I . PARTICIPATING FIRMS
As w il l  be reca lled  from the d iscussion  in  the th ird  chapter of 
th is  study, a two-part questionnaire was designed in  order to c o lle c t  
data. Part A was to  be answered by supervisory personnel of the data 
processing department. This part was designed to c o lle c t  data about 
the p a rtic ip a tin g  firm s.
The 25 business establishm ents which took part in  th is  study were 
divided in to  f iv e  d iffer en t c la s s if ic a t io n s .  The f iv e  c la s s if ic a t io n s  
are as fo llow s:
1 . Government and Public Services
2. Wholesaling
3. Manufacturing
U. Services
5 . Transportation and Construction
An explanation o f  the types of firm s idiich co n stitu te  each c la s ­
s if ic a t io n  i s  given below:
Government and Public S erv ices» This group i s  composed of v a r i­
ous departments at a l l  three le v e ls  of government: fed era l, p rovin cia l,
and lo c a l .  There "?ere two departments of Alberta Government Telephones 
in  th is  group. Other firms in  th is  group were: Alberta Liquor Control
Board, City of Edmonton, Alberta Treasury Branch, Unemployment Insurance 
Commission, and the U niversity o f Alberta. One u t i l i t y  company (natural 
gas) was a lso  included in  th is  group.
VJholesoling. Included in  th is  group of firms were two departments 
of a petroleum marketing firm , two food companies, and one hardware firm.
Manufacturing. This group of business establishm ents included  
two garment manufacturing companies, one cement and building m aterial 
company.
S erv ices . Two computer u t i l i t y  companies were included in  th is  
c la s s if ic a t io n . There was one auto club and one medical insurance com­
pany in  th is  group.
Transportation and Construction. This group i s  composed of two 
departments of the Canadian R ational Railways, one construction coup any, 
and one construction equipment dealer.
Table I  shows the number of firms in  each c la s s if ic a t io n . There 
were eight government and public service establishm ents. This group 
made up 32 percent of the p artic ip atin g  firmsj the greatest number of 
establishm ents in  th is  study. There were f iv e  wholesaling firm s, com­
p risin g  20 percent. Manufacturing, serv ices, and transportation and 
construction had four p artic ip a tin g  firms each.
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TABLE I
TYPES OF BUSINESS FIRI'B REPORTING IN 
THE STUDY
Types o f Business Number Percent
Government and Public Serv ices 8 32
W holesaling 5 20
Manufacturing k 16
Services k 16
Transportation and Construction h 16
TOTAL 25 100
The p a rtic ip a tin g  firm s were divided in to  three c la s s if ic a t io n s  
according to  the t o ta l  number o f workers in  the establishm ent. The 
firms with one to  100 employees were c la s s if ie d  small; 101 to 500 as 
medium; and over 500 as la r g e . Table I I  shows, o f the 2$ p artic ip atin g  
firm s, s ix  were sm all, e igh t medium and eleven large .
In the government and public serv ices group, out of eight firms 
one-half were la rg e , three medium, and one small. The wholesaling group 
had two sm all> one medium and two large firm s. In the manufacturing 
c la s s if ic a t io n  one firm was sm all, two medium, and one large . Services  
did not report any large firm , but had two small and two medium-sized 
firm s. A ll four firm s in  the transportation and construction category  
were la rg e .
For convenience in  c la s s i f y in g  o f f ic e s  according to the s iz e ,  
the follow ing method of c la s s if ic a t io n  was used:
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TABLE II
HBMBER AND SIZE OF FIRMS IN EACH CLASSIFICATION
Type o f Firm Total
Size
Small
(1-100)
of the Firm 
Medium Large 
(101-200) (over 200)
Government and Public Services 8 1 3 k
W holesaling 5 2 1 2
Manufacturing U 1 2 1
Services U 2 2 0
Transportation and Construction h 0 0 h
TOTAL 25 6 8 11
O ffices with one to  25 o f f ic e  workers were considered sm all.
O ffices with 2  ̂ to  50 o f f ic e  workers were considered meditun.
O ffices with over 50 o f f ic e  workers were considered large.
Table III shows that 17, or over tw o-thirds of the o ff ic e s  were 
la rg e , two were mediton, and s ix  were sm all. In government and public 
serv ices , and transportation and construction, the large o ff ic e s  pre­
dominated. Of the e ig h t o f f ic e s  in  government and public serv ices, 
seven were la rg e , and one was sm all. A ll four o f f ic e s  in  transportation  
and construction were la rg e . W holesaling, manufacturing, and services  
had two large o f f ic e s  each. Only wholesaling and manufacturing reported 
one medium o f f ic e  each. Government and public serv ices, and manufactur­
ing had one small o f f ic e  each. Wholesaling and serv ices reported two 
small o f f ic e s  each.
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TABLE III
NUMBER AND SIZE OF OFFICES IN EACH CLASSIFICATION
Size of the O ffice
Type of Firm Total Small
(1-22)
Medium
(22-20)
Large 
(over $0)
Government and Public Services 8 1 0 7
Wholesaling S 2 1 2
Manufacturing k 1 1 2
Services k 2 0 2
Transportation and Construction h 0 0 h
TOTAL 22 6 2 17
The data processing in s ta lla t io n s  were c la s s if ie d  according to  
s iz e .  The follow ing method of c la s s if ic a t io n  was used: (See Table IV)
Data processing in s ta lla t io n s  with one to 1$ employees were con­
sidered sm all.
Data processing in s ta lla t io n s  with 16 to 30 employees were con­
sidered medium.
Date processing in s ta lla t io n s  with over 30 employees were consid­
ered large .
There was no d e fin ite  relationsh ip  between the s iz e  of o f f ic e s  
and the s iz e  of data processing in s ta lla t io n s . In government and public 
serv ices there were seven large o f f ic e s ,  but there were only four large  
data processing in s ta l la t io n s .  On the other hand, transportation and 
construction had a l l  four o f f ic e s  c la s s if ie d  as la rg e , but only one data 
processing in s ta lla t io n  was c la s s if ie d  as large .
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TABLE IV
NUMBER AND SIZE OF DATA PROCESSING INSTALLATIONS
IN EACH CLASSIFICATION
Type o f Firm Total
Size of the Data 
Processing In sta lla tio n
Small
(1-15)
Medium̂  Large . 
(16- 30) (over 30)
Government and Public Services 8 3 1 k
Wholesaling 5 3 0 2
Manufacturing U 3 0 1
Services h 2 1 1
Transportation and Construction U 1 2 1
TOTAL 25 12 U 9
This study i s  concerned prim arily with the beginning data pro­
cessin g  personnel, data processing in s ta l la t io n s ,  and data processing  
workers. For these reasons, the s iz e  o f the data processing in s t a l l ­
ation  w iU  be mentioned in  the future tab les  and discussion  rather than
the s iz e  o f the firm or the o f f ic e .
Table IV shows th at small data processing in s ta lla t io n s  predomin­
ated in  th is  study. Of the 2$ in s ta l la t io n s ,  12, almost one-half were 
c la s s if ie d  as sm all. There were nine large and four medium-sized data 
processing in s t a l la t io n s . Government and public serv ices had three 
sm all, one medium, and four large in s ta l la t io n s . This group had the 
greatest number of large in s ta l la t io n s .  Wholesaling reported three 
small and two large in s ta l l a t io n s . The manufacturing group had three
small and one large in s ta l la t io n . In the serv ices group there were two
^6
sm all, one medium, and one large in s ta l la t io n . There were one sm all, 
two medium, and one large in s ta lla t io n  in  the transportation and con­
stru ction  group.
Jobs Performed by A ll the Data Processing Personnel
This section  o f the study contains information about a l l  the data 
processing personnel o f the firms which participated  in  th is  survey.
The data were co lle c te d  to  determine the to ta l  number of data processing  
employees in  various job c la s s if ic a t io n s  and to determine the ra tio  of the 
beginning workers to  the to ta l  workers. The data processing supervisors 
were asked i f  the present job would continue in  the next three years.
Data were a lso  co lle c ted  to  determine the additional enployees required 
during the next year.
As ind icated  by the fig u res appearing in  Table V, the la rg est  
number of employees who were working f u l l  time were keypunch and v e r if ie r  
operators. This group had 190 employees. The next la rg e st  group was 
computer programers, with U8, followed by 31 supervisors of data process­
in g , 29 computer operators, 29 tabulation machine operators, 27 consol 
operators, and 2h a n a ly sts. There were 17 tra in  clerks (machine opera­
to r s ) ,  1^ data control c lerk s , lU sorting machine operators, 10 tape 
handlers, 9 v a lid a tion  c lerk s, and $ coding c lerk s.
C la ss if ica tio n s  of head keypunch and v e r if ie r  operators, tub 
g ir ls  (card p ick ers), and control u n it operators each had three f u l l  
time employees. There were two f u l l  time employees in  each one of the 
fo llow ing categories: a s s is ta n t  consol operator, data center manager,
reproducer operator, in terp reter  operator, application  analyst, high 
speed p rin ter  operator, card tape converter and burster operator. The
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TABLE 7
TIME SPENT BY ALL DATA PROCESSING EMPLOYEES AND ADDITIONAL EMPLOYEES 
REQUIRED DURING THE NEXT YEAR, BY JOB CLASSIFICATION
Job C la ssifica tio n
F u ll
Time
Half
Time
Quarter
Time
Occasion­
a lly
Additional 
Employees 
Required 
Next Year
Keypunch and V erifier  
Operator 190 U6 1 6 18
Conç)uter Programmer U8 1 0 3 16
Supervisor, Data 
Processing 31 0 1 0 0
Computer Operator 29 0 0 1 6
Tabulation Machine 
Operator 29 0 0 0 1
Consol Operator 27 1 0 1 9
Analyst 2U 0 1 0 1
Train Clerk, Machine 
Operator 17 1 0 0 2
Data Control Clerk 20 3 3 0 0
Sorting Machine Operator lU 0 0 2 0
Tape Handler 10 0 0 0 0
Validation Clerk 9 0 0 0 2
Coding Clerk 5 0 0 1 11
Head Keypunch and V erifier  
Operator 3 0 0 0 0
Tub G irl -  Card P u ller 3 0 0 0 0
Control % it  Operator 3 0 0 0 0
Card-Tape-Oonverter 2 0 0 1 0
A ssistant Consol Operator 2 0 0 2 0
Data Center Manager 2 0 0 0 0
Reproducer Operator 2 0 0 0 0
Interpreter Operator 2 0 0 0 0
Application Analyst 2 0 0 0 0
Burster Operator 2 0 0 0 0
High Speed Printer  
Operator 2 0 0 0 0
Data Typist 1 0 0 0 0
Punch Card Machine 
Technician 1 0 0 0 0
Tape Librarian 1 0 0 0 0
Chief Operator 1 0 0 0 0
Planning Supervisor 1 0 0 0 0
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follow ing c la s s if ic a t io n s  reported one fu ll-tim e  employee each: data
ty p is t ,  punched card machine technician , tape lib ra r ia n , ch ie f operator, 
and planning stçerv iso r .
Forty-nine employees, the la rg est number, worked h a lf  time as 
keypunch and v e r if ie r  operators. The next greatest number, three, spent 
h a lf of th e ir  time as coding c lerk s . Categories of computer programmer, 
consol operator, and train  clerk  each had one half-tim e employee.
Very few employees spent only a quarter of th e ir  time on any 
a c t iv ity . The employees who spent only one-quarter o f th e ir  time in  
various c la s s if ic a t io n s  were three coding c lerk s, one keypunch and v e r i­
f ie r  operator, one data processing supervisor, and one analyst.
There were s ix  employees lAo worked occasionally  as keypunch and 
v e r if ie r  operators, three as computer programmers, two as sorting  
machine operators, and two a ssista n t consol operators. In each of the 
follow ing categories there was one employee who worked occasionally: 
computer operator, consol operator, coding c lerk , and card tape con­
verter .
I t  was noted that most of the employees performed only one f u l l ­
time a c t iv ity . This was e sp ec ia lly  true in  large in s ta lla t io n s . In 
small in s ta lla t io n s  the employees were requited to perform more than 
one job.
Additional Employees Required
In order to analyze the future demand in  data processing the 
supervisory personnel were asked to ind icate the approximate number of 
additional employees required during the next year. Upon examination 
of figu res in  Table V, i t  may be noted that there were U8 fu ll-tim e
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computer programmers, and the estim ated demand for the next year was l6  
additional programmers. This was an expected increase of 33 percent 
from the previous year. I t  i s  in  agreement with the research c ited  in  
Chapter U .
I t  was noted that the anticipated  requirements were for 18 addi­
t io n a l keypunch and v e r if ie r  operators, 11 coding c lerk s, and 9 consol 
operators. The expected requirements fo r  coding clerks and train  clerks  
were two fo r  each job c la s s i f ic a t io n .  Only one employee was expected to 
be required fo r  each c la s s if ic a t io n  of tabulation machine operator and 
an alyst.
I t  was observed that most of the expected additional requirements 
were reported by the large data processing in s ta lla t io n s . I t  was also  
noted that the employees in  small in s ta lla t io n s  were required to perform 
various jobs during the day, idiereas employees in  large in s ta lla tio n s
worked f u l l  time on one job.
In Table VI, i t  w il l  be noted th a t a l l  respondents did not answer 
whether the present job w il l  e x is t  from one to three years from now.
This i s  p o ssib ly  because a l l  the p artic ip atin g  in s ta lla t io n s  did not
have employees in  a l l  job c la s s if ic a t io n s .  Some respondents noted that 
i t  was d i f f ic u l t  to p red ict as the future jobs w ill  depend upon the type 
of equipment th e ir  companies w il l  in s t a l l .
The follow ing numbers of respondents reported an expectation that 
the corresponding present jobs would continue to e x is t  from one to three 
years from now: supervisor data processing, 18; keypunch and v e r if ie r
operator, 1$; computer programmer, 12; computer operator, 11; consol 
operator, 10; va lid a tion  c lerk , 7; and analyst, I t  was reported by 
three firms that job c la s s if ic a t io n s  of head keypunch and v e r if ie r
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TABLE VI
THE OPINION OF THE SUPERVISORS AS TO WHETHER THE PRESENT
JOB WILL EXIST ONE TO THREE YEARS FROM NOW
Job C la ssifica tio n Number Reporting Job W ill E xist
Supervisor of Data Processing 18
Keypunch and V er ifier  Operator 1^
Computer Programmer 12
Computer Operator 11
Consol Operator 10
V alidation Clerk 7
Analyst 5
Head Keypunch and V erifier  Operator 3
Data Control Clerk 3
Sorting Machine Operator 2
Tabulating Machine Operator 2
Coding Clerk 2
Burster Operator 2
Data Center Manager 2
Reproducing Punch Operator 2
Alphabetic Punch Operator 2
Card Tape Converter Operator 1
Tape Handler 1
High Speed Printer Operator 1
operator and data control clerk  w il l  continue to  e x is t  in  the near
fu tu re .
For each of the follow ing c la s s if ic a t io n s  two respondents noted 
that the job w ill  e x is t  from one to  three years from now: sorting
machine operator, tabulating machine operator, coding c lerk , burster 
operator, data center manager, reproducing punch operator, and alpha­
b etic  punch operator. The job c la s s if ic a t io n s  of card tape converter 
operator, tape handler, and high speed printer operator were reported 
once only.
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Equipment Used by the P articip atin g  Firms
Table VH shows that there were more keypunch machines than any 
other equipment. There were I 38 keypunch machines. The table a lso  
shows that keypunch machines were used by 2k firm s. The second la rg est  
number, 85, were v e r if ie r s .  There were 63 tape u n its , a substantial 
number. About h a lf of the firms reported using the tape u n its . Sorters 
were used by almost a l l  of the firms; there were 38 p ieces of th is  equip­
ment reported in  use. The use of computers was reported by 18 business 
firms and there were 23 computers used. The use of d isc units was re­
ported by 15 firm s, and 10 firms reported having c o lla to r s . The other 
types of equipment were reported in  use, but not in  substantia l numbers. 
In most cases the firms reporting the use of such equipment had only one 
piece in  use.
TABLE VII
TYPE OF EQUIPMENT USED BY THE PARTICIPATING FIRMS
Type of Equipment No. of P ieces Used No. of Firms Using
Keypunch 138 2h
V erifier 85 18
Tape Unit 63 12
Sorter 38 22
Computer 23 18
Disc Unit 22 15
Collator 12 10
Interpreter 8 7
Reproducer 7 6
Transmitters 6 1
Tabulator 5 5
Optical Scanner 2 2
Card Processor 2 2
Paper Tape Converter 2 2
Burster 2 2
Selectron ic Form Detacher 1 1
Carbon Separator 1 1
Cheque Signer 1 1
Decalator 1 1
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I I . THE BEGINNING DATA PROCESSING PERSONNEL
Employers of Begjpnlng Data Processing Personnel
This part of the study deals prim arily with the beginning data 
processing personnel. One aspect of the study was to determine the major 
employers of the beginning workers. As can be learned from the figures  
presented in  Table V III, the major employers of the beginning data pro­
cessing  employees were government and public services firm s. This table  
shows that out of 1^6 beginning employees, 6? were in  government and 
public serv ices , the la rg es t  s in g le  group. This i s  L3«0 percent of the 
population of th is  study. The next grea test number was Ul, 26.2 percent, 
©t^jloyees in  w holesalingj follow ed by 23, lU .7 percent, in  raanufacturingj 
13, 8.U percent, in  transportation and construction; and 12, 7.7 percent, 
in  ser v ic e s . Government and public serv ices and idiolesaling accounted 
for  tw o-thirds of the new employees. I t  i s  in terestin g  to note that 
government and public serv ices accounted fo r  32 percent of the p a r t ic i­
pating firms (see  Table I ,  page 52), and li3 percent of the beginning 
personnel. Wholesaling firms p artic ip a tin g  in  the study accounted for  
20 percent of a l l  the firm s while employing 26.2 percent of a l l  the be­
ginning workers. The reason th at the government and public serv ices and 
# o le s a l in g  accounted fo r  a higher percentage of beginning employees in  
comparison to  the ra tio  of the p artic ip a tin g  firms in  these categories  
i s  that there were more large data processing in s ta lla tio n s  in  these  
c la s s if ic a t io n s  (see  Table IV, page 55). Six out o f nine large in s t a l ­
la tio n s  were in  government and public serv ices and W iolesaling.
On the other hand, serv ices , manufacturing, and transportation  
and construction each con stitu ted  16 percent of the p artic ip atin g  firm s.
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TABLE V in
BEGINNING DATA PROCESSING EMPLOYEES REPORTING IN 
EACH TYPE OP BUSINESS CLASSIFICATION
Type of Business Number Percent
Government and Public Services 67 Uo.o
Wholesaling Ul 26.2
Manuf ac tuning 23 IU.7
Transportation and Construction 13 8.U
Services 12 7.7
TOTAL 156 100.0
The p artic ip atin g  rate o f the beginning employees was 7.7 percent for  
serv ices, lL .7  percent for  mannfactnring, and 8.U percent for transpor­
tation  and construction. This may be due to  the fa c t  that out o f the 
12 p artic ip atin g  firms in  serv ices, transportation and construction, 
and manufacturing only three were c la s s if ie d  as large data processing  
in s ta l la t io n s .
I t  appears from the above discussion that most of the beginning 
data processing personnel are found in  large data processing in s ta l la ­
tio n s . A lso, i t  seems that most of the large data processing in s ta l la ­
tion s are in  two segments of the economy; namely, government and public 
services and ^Aiolesaling.
Age and Sex
One portion of the study was designed to learn who the beginning 
data processing personnel are. I t  was noted in  Table IX, that the
TABLE IX
BEGINNING DATA PROCESSING PERSONNEL 
BT AGE AND SEX
Sh
C la ssifica tio n Number Percent
Age
Under 20 U6 29.$
21 - 30 9U 60.3
31 -  UO lU 9.0
Over UO 2 1.3
Total 1$6 100.1
Sex
Male 70 UU.9
Female 86 $$.1
Total 1$6 100.0
m ajority of the beginning data processing personnel were between the 
ages of 21 and 30. Since no exact ages of the subjects were asked, no 
mean age of the gronp i s  ava ilab le .
Of the to ta l subjects in  the study, 9U, or 60.3 percent, 
were between the ages of 21 and 30. F orty-six  employees, 29.$ percent, 
reported being under 20 years of age. There were lU employees between 
the ages of 31 and UO, 9 percent o f the population. Only two beginning 
employees were over UO years of age.
I f  a narrower subdivision of the age groups had been provided, 
the resu lts  might have been more sp e c if ic .  The analysis of the data 
shows that about 90 percent of the beginning employees were under 30
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years of age. I t  can be reasonably estimated that the majority of the 
beginning data processing employees are young.
Table IX also  shows that there were more female and male employ­
ees . The m ajority of the female enployees, though not overidielming, was 
n oticeab le . Of the 126 beginning workers, 86 were females and 70 males, 
which i s  22.1 percent and UU.9 percent, resp ectiv e ly . The m ajority of 
the femal^ workers may be due to the fa c t  that 70 beginning employees, 
UU.9 percent. Table X, were keypunch and v e r if ie r  operators. These jobs 
are usually  held by the female enployees.
Job C la ssif ica tio n s
The ch ie f purpose of th is  survey was to determine the entry jobs 
availab le in  data processing in s ta lla t io n s .  The subjects were asked to 
give the job t i t l e s  of th e ir  present p o s it io n s . Table X i l lu s tr a te s  the 
d istr ib u tion  o f various job c la s s if ic a t io n s  of beginning workers. I t  
was noted that almost one-half of the workers were keypunch and v e r if ie r  
operators. Of the to ta l  of 126 beginning workers in  th is  study, 70 were 
keypunch and v e r if ie r  operators. The two job c la s s if ic a t io n s  o f key­
punch and v e r if ie r  operators were combined a fter  considering the nature 
of th e ir  jobs. Both jobs are almost id e n tic a l, and in  certain  firms no 
d istin c tio n  i s  made in  c la ss ify in g  these two ca tegories.
The next la rg est number, 21, were computer programmers, followed  
by 12 computer operators, and 11 tabulation machine operators. There 
were eight analysts and f iv e  supervisors of data processing. Categories 
of tub g ir ls ,  high speed p rin ter operators, and bursters had two begin­
ning employees each. Both consol operator and in terpreter operator had 
one beginning employee each.
TABLE X
BEGINNING DATA PROCESSING PERSONNEL 
BY JOB CLASSIFICATION
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Job C la ssifica tio n Number Percent
Keypunch and V erifier  Operator 
Computer Programmer 
Data Control Clerk 
Computer Operator 
Tabulation Machine Operator 
Analyst
Supervisor Data Processing  
High Speed Printer Operator 
Burster Operator 
Tub G irl -  Card P u ller  
Consol Operator 
Interpreter Operator
70 UU.9
21 13.5
17 11.0
15 9.6
12 7.6
8 5 .2
5 3.2
2 1 .3
2 1 .3
2 1.2
1 .6
1 .6
TOTALS 156 100.0
I t  should be remembered that the above analysis i s  only of the 
job t i t l e s  and not the actual time spent by the employees on various 
a c t iv it ie s .  I t  was mentioned ea r lie r  in  th is  chapter that the enployees 
in  small in s ta lla tio n s  are expected to perform various a c t iv it ie s  related  
to th e ir  job s.
A comparison of the beginning data processing workers and the 
to ta l  data processing employees o f the p artic ip atin g  firms i s  shown in
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Table XI. To f a c i l i t a t e  comparison, only the job c la s s if ic a t io n s  of the 
beginning data processing personnel are l i s t e d .  The table shows that in  
both the categories of high speed printer operator and burster operator, 
100 percent of the employees were the beginning workers. The fignre may 
be misleading as there were only two employees in  each of the two cate­
gories . Since both the machines require simple manipulative s k i l l s ,  
train ing can e a s ily  be obtained on the job. I t  i s  l ik e ly  that in  most 
cases these p o sitio n s are used as entry le v e l  job s. I t  i s  p ossib le  that 
the employees hired fo r  these p o sitio n s are promoted to more demanding 
p o sitio n s a fter  they have been with the firm fo r  some time.
Another c la s s if ic a t io n  in  which most of the employees (17 out of 
20) were be^nnlng workers was that of data control c lerk . This job does 
not require any sp e c if ic  tra in ing and experience, and i t  may e a s ily  be 
f i l l e d  by the beginning o f f ic e  workers. The case may be sim ilar for the 
in terpreter operator, where one out of two was a beginning employee.
Two-thirds of the card p u lle r s , two of the three reported, were begin­
ning workers. A l i t t l e  over one-half, 1$ out of 29, computer operators 
were beginning workers.
In other c la s s if ic a t io n s , the beginning employees comprised the 
follow ing percentages of the to ta l  workers: computer programmers, Ü3.8
percent; tabulation machine operators, Ul.U percent; keypunch and v e r i­
f ie r  operators, 36.8 percent; analysts, 33*3 percent; data processing  
supervisors, 16.1 percent; and consol operators, 3*U percent of the 
to ta l  workers.
I t  seems from the analysis that the jobs which do not require a 
high degree of train ing and experience are usually  held by the beginning 
workers. On the other hand, the jobs which require extensive training
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TABLE XI
A COMPARISON OF BEGINNING DATA PROCESSING AND TOTAL 
DATA PROCESSING WORKERS, BY JOB CLASSIFICATION
Job C la ss if ica tio n
Total
Workers
Beginning
Workers Percent
Keypunch and V e r ifier  Operator 190 70 36.8
Computer Programmer US 21 U3.8
Data Control Clerk 20 17 85.0
Computer Operator 29 1$ 51.7
Tabulation Machine Operator 29 12 lil.li
Analyst 2h 8 33.3
Supervisor Data Processing 31 16.1
High Speed P rin ter Operator 2 2 100.0
Burster Operator 2 2 100.0
Tub G irl -  Card P u ller 3 2 66.7
Consol Operator 27 1 3.U
Interpreter Operator 2 1 50.0
and experience, such as consol operator, are not read ily  available to
the beginning workers. Of the to ta l 27 consol operators only one was a 
beginning worker. P o sitio n s as keypunch and v e r if ie r  operators and com­
puter programmers, for which train ing in  educational in s t itu t io n s  i s  
given, are held by a considerable porportion of the beginning data pro­
cessin g  personnel.
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Experience in  Data Processing
Those defined as beginning data processing personnel were employ­
ees -with two years or le s s  experience. The lim it  was estab lished  so 
that a large enough sample of beginning workers could be obtained. I t  
was b elieved  that the r e su lt  of a survey of a l l  the data processing per­
sonnel may not be con clu sive .
The beginning employees were asked to l i s t  the extent of th eir  
experience. The fo llow ing four categories were given:
1 . Fewer th a i s ix  months
2. S ix  months to one year
3. One year to  one and a h a lf years
U. One and a h a lf years to two years
Table XII in d ica tes  th at the d istr ib u tion  o f experience over four 
categories i s  f a ir ly  even. T h irty -s ix , or 23.1 percent of the employees, 
had under s ix  months of experience in  data processing. Thirty-nine em­
p loyees, 2^.0 percent, had experience from s ix  months to  one year. Those 
who had from one year to  one and one-half years of experience comprised 
the la r g est  group, numbering U7, or 30.1 percent. The employees who had 
experience of from one and one-half years to two years numbered 3U, or 
21.8 percent of the beginning data processing employees.
I t  seems from the above d iscussion  th at every s ix  months between 
30 to  UO new employees enter the data processing departments of the firms 
which p artic ip ated  in  the survey. However, no other conclusion should 
be made from these f ig u r e s , as there were many other data processing  
firms which were not included in  th is  study.
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TABLE XII
DATA PROCESSING EXPERIENCE REPORTED BY THE 
BEGINNING DATA PROCESSING PERSONNEL
Experience Number Percent
Less than s ix  months 36 23.1
Six months to  one year 39 25.0
One year to one and one-half years U? 30.1
One year and one-half to two years 3U 21.8
TOTAL 156 100.0
Best Source for  Employment
An attempt was made to determine the b est source of assistan ce in  
obtaining the present p o s it io n . Table XIII shows that a large number of 
the employees were transferred within the con^any. T h irty -five  out of 
a to ta l  of 1^6, or 22.U percent, were transferred within the company to  
achieve th e ir  present p o s it io n s .
Combining the fig u res of transfer within the company (35) and 
promotion within the company (2U), a to ta l of 59 employees, or 39.1 per­
cent, were working with the present company before startin g  on the pres­
ent job.
About o n e -fifth  of the respondents reported that they ju st "walked 
in" and acquired a job with the present employer. This group included 
31 out of l5 6 , or 19.9 percent. Referral by a friend or some other per­
son also  played an important ro le  in  securing the present p o sitio n .
TABLE XIII
BEST SOURCE OF ASSISTANCE TO THE BEGINNING 
DATA PROCESSING PERSONNEL IN OBTAINING 
THE PRESENT POSITION
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Source Number Percent
Transfer within the company 35 22.L
Walked in 31 19.9
R eferral by a friend  or some other person 26 16.7
Promotion within the company 2h 1 5 .U
Canada Manpower Center 16 10.3
School 8 5 .1
Newspaper k 2.5
Other 12 7.7
TOTAL 156 100.0
Twenty-six employees obtained th e ir  present jobs through referra l by 
someone e l s e .  This group comprised 16.7 percent of the population. 
Twenty-four employees, 1 5 .U percent of the sample, were promoted to the 
present p o s it io n . These employees were promoted within the data pro­
cessin g  department of the firm  in  which they were currently working. 
Sixteen persons obtained the present p o sitio n  through Canada Manpower 
Center; e igh t through school; four through newspaper advertisements; 
and twelve through other sources.
These find ings are in  sgreement with the research c ited  in  Chap­
ter  I I .  Most companies g ive an opportunity to th e ir  own employees who
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can q u a lify  to  f i l l  new openings in  data processing departments. This 
may be p a rticu la r ly  true fo r  the p o sitio n s where tra in ing on the job i s  
e a s i ly  accomplished. Another reason for  transfer within the company 
may be that the employees are fam iliar with procedures followed by the 
firm . Data processing i s  s t i l l  an a ttra ctiv e  and glamorous f ie ld j  
tran sfer  to th is  department may be one o f the ways o f rewarding the 
employees.
An attempt was made to  id e n tify  the relationsh ip  of job t i t l e s  
and actual jobs performed by the beginning employees. The resu lts  were 
in te r e s t in g . The employees l i s t e d  12 job t i t l e s  (see Table X, page 66). 
Table XIV l i s t s  19 job c la s s if ic a t io n s  on which the employees spent 
th e ir  tim e. The d iv is io n  of ranployees' time was made as follow s:
F u ll time
Five to  s ix  hours d a ily  
Three to four hours d a ily  
One to  two hours d a ily
In the job t i t l e s  70 en^loyees were l i s t e d  as keypunch and v e r i­
f i e r  operators, whereas 72 employees were f u l l  time keypunch and v e r i­
f ie r  operators. The number of employees who worked f iv e  to  s ix  hours 
d a ily  as keypunch operators was s ix ; f iv e  worked three to four hours, 
and two one to  two hours. Nineteen of the 21 coitçuter programmers worked 
f u l l  time and one reported three to four hours d a ily . A ll of the 17 data 
control clerks were engaged f u l l  time in  th is  a c t iv ity . Of the 1^ com­
puter operators 11 worked f u l l  time at th is  job. One reported spending 
f iv e  to s ix  hours; three reported three to four hours; and three one to  
two hours as computer operators. A ll the eigh t analysts spent f u l l  time
on th is  a c t iv ity .  There were no part time an a lysts. Five supervisors
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TABLE XIV*
DAILY TIME SPENT ON VARIOUS ACTIVITIES BY THE 
BEGINNING DATA PROCESSING PERSONNEL
Job C la ss ifica tio n  Full Time S-6 h rs. 3-U hrs. 1-2 hrs.
________________________________ No. N  ̂ No. N$ No. N̂  No. N̂
Keypunch and V er ifier  
Operator
Computer Programmer
Data Control Clerk
Computer Operator
Analyst
Supervisor Data Processing
Consol Operator
Tabulation Machines Operator
Burster Operator
Tub G irl -  Card Pu ller
Optical Scanner Operator
A ssistant Consol Operator
High Speed Printer Operator
Punched Card Machine 
Technician
Card-Tape-Converter Operator
Tape Handler
*
Note; This tab le should be read as follow s: Of the 1^6 beginning data
processing personnel 72 were working f u l l  time as keypunch and 
v e r if ie r  operators, which i s  I;6.1 percent of the group. Six  
employees (3 .8  percent) were working as keypunch and v e r if ie r  
operators from ^-6 hours d a ily .
72 U6.1 6 3.8 3.2 2 1 .3
19 12.2 0 0 .0 1 0.6 0 0.0
17 10.9 0 0 .0 0 0.0 1 0.6
11 7.1 1 0.6 3 1 .9 3 1 .9
8 ^.1 0 0.0 0 0 .0 0 0.0
3.2 0 0 .0 0 0.0 0 0.0
2 1 .3 1 0.6 0 0 .0 k 2.6
7 k.$ 1 0 .6 7 U.5 3 1.9
0 0 .0 1 0 .6 1 0.0 0 0.0
1 0.6 1 0 .6 0 0.0 0 0.0
0 0 .0 1 0.6 0 0.0 0 0.0
0 0.0 0 0 .0 1 0 .6 1 0.6
0 0.0 0 0.0 1 0.6 0 0.0
0 0.0 0 0.0 1 0.6 0 0.0
0 0 .0 0 0.0 0 0.0 2 1 .3
0 0.0 0 0 .0 0 0 .0 g 3.2
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of data processing were a lso  engaged f n l l  time in  th is  a c t iv ity . Twelve 
employees c la s s if ie d  as tabulation machine operators. Seven of them 
were spending a l l  th e ir  time on th is  a c tiv ity ;  one, f iv e  to s ix  hours; 
seven, three to four hours; and three, one to two hours d a ily . Of the 
to ta l of 1^6 employees, 1^2 reported spending f u l l  time on one a c t iv ity .
As mentioned e a r lie r , employees in  small data processing in s ta l la ­
tio n s  are u sually  required to  perform more than one a c t iv ity , while 
workers in  larger in s ta lla t io n s  normally devote f u l l  time to only one 
a c t iv ity .
Occupation or A ctiv ity  Prior to Starting at the Present Job
An e ffo r t  was made to determine the occupation or a c t iv ity  of the 
subjects prior to obtaining the present job. Table XV shows that 60 
employees were in  educational in s t itu t io n s , UO in other o f f ic e  jobs, 
in  n on -office  jobs, and 11 in  other a c t iv i t ie s .
Of the employees who were in  educational in s t itu t io n s , 39 were 
in  high school, 10 in  u n iversity , 7 in  technical in s t itu te s ,  and U in  
other educational in s t i tu te s .  Forty employees were engaged in  o ff ic e  
jobs before startin g  at the present p o sitio n . Twenty-four of th is  l;0 
(60 percent) were with the present enq)loyer; the remaining liO percent 
were with some other employer.
N on-office jobs as an a c t iv ity  were reported by employees.
This i s  28.8 percent of the sub jects. A large m ajority of th is  group 
were with the present employer before startin g  at the present p o sitio n . 
The employees in  the n on -office job category vho were with the present 
employer made up 77.8 percent of the group; 22.2 percent were with some 
other employer. These groups numbered 35 and 10 employees, resp ectiv e ly .
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TABLF, XV
OCCUPATION OR ACTIVITY OF THE BEGINNING DATA PROCESSING 
PERSONNEL PRIOR TO STARTING AT THE PRESENT JOB
Occupation or A ctiv ity Total
Percent 
of Total 
(N2)
Percent within  
C la ssifica tio n  
(n#)
Educational In stitu tio n
High School 39 25.0 65.0
U niversity 10 6.U 16.7
Technical In s t itu te 7 U.5 11.7
Other k 2.6 6.6
Total 60 38.5 100.0
Other O ffice Job
With the Present Employer 2k 15.U 60.0
With Some Other Employer 16 10.3 Uo.o
Total UO 25.7 100.0
Non-Office Job
With the Present Employer 35 22.U 77.8
With Some Other Employer 10 6.U 22.2
Total U5 28.8 100.0
Other 11 7.0 100.0
TOTAL 156 100.0
Note 1: This tab le should read as follow s;  Of the l56  beginning data
processing personnel reporting in  th is  study, 60 or 38.5 percent were 
in  educational in s t itu t io n s  prior to startin g  at the present job. Of 
the 60 %dio were in  educational in s t itu t io n s , 39 were in  high school. 
These 39 workers represented 25.0 percent o f a l l  the beginning data 
processing personnel, but 65.0 percent of the 60 workers -vdio were in  
educational in s t i tu t io n s .
Note 2: As i l lu s tr a te d  in  the preceding note, in  a l l  tab les throughout
th is  report unless otherwise stated , cap ita l N in d icates the to ta l  
number of beginning data processing personnel in  the study. Lower 
case n denotes the to ta l  indicated on the horizontal l in e  under the 
Total column.
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The employees who were not attending an educational in stitu tio n  
or working fo r  an employer marked the "other" c la s s if ic a t io n . Eleven 
subjects marked "other" as th e ir  a c t iv ity .  The subjects were asked to  
sp ec ify  the a c t iv ity  in  which they were engaged. The m ajority of them 
reported th e ir  previous a c t iv ity  had been housewife. Two persons were 
engaged in  th e ir  small p rivate fam ily b u sin esses. In both cases th is  
was a grocery s to re .
O ffice Experience
The fig u res  in  Table TTl show that giLraost tw o -fifth s  of the re­
spondents did not have any o f f ic e  experience before startin g  at the
present job. The "no experience" was reported by 62 employees, which
i s  39.8 percent o f the population. The group idiich had le s s  than one 
yeai* o f o f f ic e  experience was 27, or 17 .3  percent of a l l  the respondents,
TABLE XVI
OFFICE EXPERIENCE OF BEGINNING DATA PROCESSING
WORKERS PRIOR TO THE PRESENT JOB
Experience Number Percent
None 62 39.8
Less than one year 27 17.3
One to two years 29 18.6
Three to f iv e  years 26 16.7
Six to ten years 1 0.6
Ten years and over 11 7.0
TOTAL 156 100.0
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Twenty-nine employees had one to two years of o f f ic e  experience, and 26 
had three to f iv e  years, which are 18.6  percent and 16.7 percent, re­
sp ectiv e ly . Only one employee had between s ix  and ten years experience. 
The employees who had over ten years o f experience were 11, which i s
7 .0  percent of a l l  the respondents.
I t  seems from the d iscussion  of o f f ic e  experience of the begin­
ning data processing personnel that previous o f f ic e  experience i s  not 
ranked h igh ly  as a prerequ isite  for  enç)loyraent in  data processing in ­
s ta l la t io n s .  This i s  in  agreement with the research c ited  in  Chapter
I I .
Non-Office Experience
In Table XVII i t  w ill  be noted that a substantia l number of be­
ginning employees had no experience in  n on-office occupations. The 
number was 71, which i s  percent of the beginning data processing
TABLE XVII
NON-OFFICE EXPERIENCE OF BEGINNING DATA PROCESSING 
PERSONNEL PRIOR TO THE PRESENT JOB
Experience Number Percent
None 71 Ü5.5
Less than one year 30 19.2
One to two years 2h 1 5 .U
Three to f iv e  years 23 lU.8
Six to ten years 6 3.8
Ten years and over 2 1 .3
TOTAL 156 100.0
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personnel. The ranges of the non-office experience were: le s s  than one
year, 30j one to two years, 2h; three to f iv e  years, 23; s ix  to  ten  
years, 6; and over ten years, 2.
The respondents were asked to l i s t  a l l  th e ir  n on-office experi­
ence. Pour spaces were provided for the employees to write th e ir  re ­
sponses, as i t  was believed that some respondents may have had numerous 
types of experience. E ighty-five employees reported that they had non- 
o ff ic e  experience and 71 had no such experience. This i s  indicated by 
the figu res in  Table XVII, above.
Table XVIII shows that 1^1 responses were marked by 8$ respondents 
#10 had n on -office  experience. Labor as experience was reported by k3 
respondents, which i s  27.6 percent of a l l  the respondents and 50.6 per­
cent of the n on-office experience groiç). The other major groups were: 
sa les  c lerk s, Ul; w aitress, 11; cash ier , 9; salesman, 6; service s ta tio n , 
6; and in stru ctor, 5 . Experience as waiter, d elivery , nursing, and 
driver was reported four times in  each of the above c la s s if ic a t io n s .  
Modeling, switchboard operator, and le g a l experience was l i s t e d  twice 
for each of the ca teg o r ies. The experience of hairdresser, dental as­
s is ta n t , f l o r i s t ,  shipper, rece iver , and mechanic was l i s t e d  once in  
each category.
i n . EDUCATIONAL BACKGROUND OF THE BEGINNING 
DATA PROCESSING PERSONNEL
This part of the study deals with the educational background of 
the beginning data processing personnel. I t  in d icates the educational 
le v e l  achieved, types of program follow ed, the courses most h elp fu l in
79
TABLE
TYPES OF NON-OFFICE EXPERIENCE OF BEGINNING
DATA PROCESSING PERSONNEL
Percent Percent of 85
Type of Experience Total of Total Respondents
No. N# n%
Labor U3 27.6 50.6
Clerk, sa les  e tc . Ul 26.3 U8.3
W aitress 11 7.1 13.0
Cashier 9 5.8 10.6
Salesman 8 5.1 9.U
Service sta tio n 6 3.8 7.6
Instructor 5 3.2 5.9
Waiter U 2.6 U.7
D elivery U 2.6 U.7
Driver U 2.6 U.7
Nursing U 2.6 U.7
Modeling 2 1.3 2.U
Switchboard operator 2 1.3 2.U
Legal 2 1.3 2.U
Hairdresser 1 0.6 1.2
Dental 1 0.6 1.2
F lo r is t 1 0.6 1.2
Shipper 1 0.6 1.2
Receiver 1 0.6 1.2
Mechanic 1 0.6 1.2
% ote I s The responses are of 85 employees. Some wrote more than one 
response as they had varied experiences.
Note 2: This tab le should read as follow s: Of the 156 beginning data
processing personnel reporting in  th is  study, 85 or 5U»5 per­
cent reported n on -office  experience. Of the 85 who reported 
n on-office  experience, Ul reported labor as non-office experi­
ence. These k3 workers represented 27.6 percent of a l l  begin­
ning data processing personnel, but 50.6 percent of the 85 %Ao 
had non-office  experience.
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the present job, and the courses the employees -wished they had taken in  
order to b etter  prepare them for jobs in  data processing. The findings  
of th is  part of the study -will help in  making recommendations for changes 
in  the business education curriculum.
High School Education
Table XEX shows that over -bhiee-fourths of the respondents had 
comple-^ed high school. The number of employees who had fin ish ed  high 
school -was 119 and those who had not completed i t  was 37; th is  i s  76.3  
percent and 23.7 percent, resp ectiv e ly .
I t  can also  be noted that a substantial number of respondents 
were enrolled in  the senior m atriculation program. The senior matricu­
la tio n  curriculum was follow ed by 59 employees which accounted for 37.8 
percent of the respondents. The curricula followed by the remaining 
respondents were: business education, Ul; general, 23; combination of
business education and senior m atriculation, 22; vocational, 3; and 
other, 8.
The to ta l of the senior m atriculation and combination of business 
and senior m atriculation made up 52.5 percent of the subjects. I t  ap­
pears that the u n iversity  entrance program i s  popular among the students 
in  high school. At the same time, a large number of employees had taken 
business education in  high school. The to ta l  number o f employees vho 
had completed -the business education c-urricul-um or the combination of 
business and senior m atriculation programs was UO.U percent of the re ­
spondents. However, no other conclusions can be drawn due to the lack  
of data re la tin g  -to educational in s t itu t io n s  attended by the respondents.
TABLE nX
HIGH SCHOOL EDUCATION OF BEGINNING 
DATA PROCESSING PERSONNEL
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C la ssifica tio n Number Percent
High School Completed
Completed 119 76.3
Not Completed 37 23.7
TOTAL 1$6 100.0
High School Curriculum Followed
Senior M atriculation  
U niversity Entrance $9 37.8
Business Education Ul 26.3
General 23 lU.8
Combination of Business and 
Senior M atriculation 22 lU .l
Vocational 3 1 .9
Other 8 $.1
TOTAL 156 100.0
Table XX shows the business subjects studied and grade le v e l  
reached by the beginning data processing personnel. I t  was noted that 
typewriting was studied by more respondents than ai%r other subject. 
Typewriting was taken in  high school by 11$ respondentsj bookkeeping by 
37J o f f ic e  p ra ctice , 37; shorthand, 33; record-keeping, 33; business 
fundamentals, 28; business law, 2k', data processing, 20; c le r ic a l
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p ra ctice , 19; economics, 19; business management, 13; and merchandising, 
11.
Typewriting i s  taught fo r  three years in  Alberta high schools. 
Forty-two of the 115 respondents who had taken typewriting in  high 
school, 36.5 percent, had taken only one year of typew riting. Forty- 
one had taken typewriting fo r  two years and 32 for  three years.
The m ajority of the employees who had taken bookkeeping in  high 
school had studied th is  subject fo r  two years. The figu res revealed  
that 2h had studied up to Grade X le v e l;  26, Grade XI le v e l;  and l5 .  
Grade XII l e v e l .  Business math^natics i s  taught to Grades X and XI in  
Alberta high schools. Eleven employees had taken business mathematics 
for one year; 31 fo r  two years; and 1 for  three years. I t  i s  l ik e ly  
that the employee who had studied business mathematics for three years 
had taken h is  high school education outside of A lberta.
A business machines course in  Alberta i s  normally offered in  
Grade XII. Almost a l l  the employees, 91.9 percent, had taken th is  sub­
je c t  in  Grade XII. Three employees reported that they had studied busi­
ness machines in  Grade XI only.
O ffice practice courses in  Alberta are not sequential; therefore 
i t  i s  not p ossib le  to  analyze, from the present data, the number of 
years the respondents had studied th is  subject. Of the 37 who had 
studied o f f ic e  p ractice , 2 reported Grade Xj 20, Grade XT; and l5 ,  Grade
XII. Recordkeeping i s  a terminal course and i s  u sually  offered in  Grade
X. The m ajority of the respondents, 30 out of 33, had studied i t  in  
Grade X, and three reported having taken i t  in  Grade XI. Business fun­
damentals i s  another terminal course offered in  Grade X. Of the 28 
employees who had studied th is  subject, 27 reported that they took i t
TABLE XX
BOSINESS SUBJECTS STUDIED AND GRADE LEVEL REACHED IN HIGH SCHOOL 
BY BEGINNING DATA PROCESSING PERSONNEL
Total Grade Ten Grade Eleven Grade Twelve
Subject Studied
No. N# No. N$ n% No. N% n% No. N% n%
Typewriting 11^ 73.7 U2 26 .9 36.5 ill 2 6 .3 35.6 32 20.5 27.8
Bookkeeping 67 U2 .9 2k 15 .u 35.8 28 17.9 Ul.8 15 9.6 22.U
Business Mathematics U3 27.6 11 7.1 2 5 .6 31 1 9 .9 72.1 1 0.6 2 .3
Business Machines 37 23.7 0 0.0 0.0 3 1.9 8.1 3U 21.8 91 .9
O ffice Practice 37 23.7 2 1 . 3 s . il 20 12.8 5U.0 IS 9.6 U0 . 6
Shorthand 33 21.2 15 9.6 ii^.S 7 U.5 21.2 11 7.1 33.3
Recordkeeping 33 21.2 30 1 9 .2 9 1 .0 3 1 . 9 9.0 0 0.0 0.0
Business Fundamentals 28 1 7 .9 27 1 7 . 3 96.5 0 0.0 0.0 1 0.6 3.5
Business Law 2k 15 .u 2 1 . 3 8 . 3 22 lU .i 91 .7 0 0.0 0.0
Data Processing 20 12.8 0 0.0 0.0 6 3.8 30.0 lU 9.0 70.0
C lerica l Practice 19 12.1 1 0.6 5 . 3 18 1 1 .5 9U.7 0 0.0 0.0
Economics 19 12.1 0 0.0 0.0 0 0.0 0.0 19 12.1 100.0
Business Management 13 8 . 3 2 1 . 3 1 5 .il k 2.6 30.8 7 U.5 53 .8
Merchandising 11 7 . 0 1 0.6 9.1 10 6.U 90 .9 0 0.0 0.0
% ote: This tab le  shonld be read as follow s; Of the 1^6 beginning data processing personnel in  th is
study, 67 or U2.9 percent, took bookkeeping in  high school. Of the 6? who took bookkeeping, 
2k reached Grade Ten le v e l .  Those 2k represented l^.U percent of a l l  1^6 employees reporting 
in  th is  study, and 3^.8 percent of a l l  lAo took bookkeeping.
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in  Grade X. One employee reported having taken i t  in  Grade XII, idiich 
conld be due to  the fa c t  that he had h is  education outside the Alberta 
system. Business law i s  a one-year course and offered  in  Grade XI. Of 
the 2h respondents tiio had studied business law, 22 reported taking i t  
in  Grade XT and two in  Grade X.
Data processing ranked eighth among the business subjects studied 
in  high school. I t  i s  a new subject added to the business education 
curriculum in  Alberta and was taught for  the f i r s t  time in  one school in  
1965. At present, data processing i s  offered in  Grades XI and XII in  
Alberta. Twenty employees reported that they had studied data processing  
in  high school. This i s  12.8 percent of the to ta l population of th is  
survey.
The Grade XI course in  data processing was taken by s ix  ençloyees, 
or 3.8 percent of the to ta l beginning data processing personnel, and
30.0 percent of the group idio had studied data processing in  high school. 
Fourteen employees reported -tiaat they had studied the Grade XII data 
processing course. This i s  9 .0  percent of the to ta l  subjects and 70.0 
percent of those who had taken data processing in  high school.
In Alberta, c le r ic a l practice i s  a Grade XI course. Nineteen 
employees reported having taken th is  course, 18 in  Grade XI and one in  
Grade X. Economics i s  offered in  Grade XII and in  Alberta i t  i s  part of 
so c ia l sciences rather than of business education. I t  was studied by 19 
respondents in  Grade XII. The number of beginning workers tho had stud­
ied  merchandising in  high school was 11. Ten of them reported taking i t  
in  Grade XE and one in  Grade X.
An attempt was made to determine the course which was considered 
most h elp fu l by the beginning data processing personnel. The responses
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were not re str ic ted  to high school programs and business education sub­
je c t s .  The subjects were asked to l i s t  the courses which they considered 
as having been most h elp fu l in  re la tio n  to th e ir  present job. Respond­
ents were also  asked to l i s t  the courses in  order of in^ortance to them.
In Table XXI i t  w ill  be noted that the greatest number, 66, re­
ported typewriting the most h elp fu l subject. This grotç) comprises h2.3 
percent of the population o f th is  study. The second la rg est number, h9, 
which con stitu tes  31.U percent of the respondents, reported data proces­
sing as being most h e lp fu l. The other subjects considered helpfu l by 
the respondents were: mathematics, 31 j bookkeeping, 27; business ma­
chines, 25; o f f ic e  p ra ctice , 16; English, 12; and shorthand and c le r ic a l  
p ra ctice , two each.
The data were further analyzed to determine the rating given to  
various subjects by the respondents. A s ix - le v e l  rating scale was de­
signed. The subjects which were considered most helpfu l were l is t e d  
f i r s t ,  and the subjects which irjere not rated very highly were l is t e d  
l a s t .
Of the 66 employees xdio reported typewriting as one of the most 
h elp fu l subjects, over one-half, 5U-5 percent, ranked i t  f ir s t ;  37.8 
percent, second; U.5 percent, third; 1 .6  percent, f i f t h ;  and 1 .6  percent, 
s ix th .
Twenty respondents had studied data processing in  high school 
(see Table XX, page 83) .  I t  was reported that U9 employees found data 
processing the most h elp fu l course in  th e ir  present p o s it io n s . I t  i s  
indicated by these s t a t i s t i c s  that at le a s t  29 ençjloyees had taken 
training in  data processing outside high school. I t  i s  in terestin g  to
TABLE XXI*
COURSES THAT WERE FOIM) MOST HELPFUL ON THE JOB 
TO THE BEGINNING DATA PROCESSING PERSONNEL
R A T I N G
Course Total F ir s t Second Third Fourth F ifth Sixth
No. N% No.. N$ n% No. N% n% No. N% n% No.. N̂ n% No.. N̂ n% No., N̂ n%
Typewriting 66 12.3 36 23.0 5U.5 25 16.0 37.8 3 1.9 U.5 0 0.0 0.0 1 0.6 1.6 1 0.6 1 .6
Data
Processing h9 31.U U5 27.8 91.8 3 1.9 6.1 1 0.6 2.1 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0
Mathematics 31 19.9 15 9.6 U8.U 12 7.7 38.7 2 1.3 6.U 1 0.6 3.2 1 0.6 3.2 0 0.0 0.0
Bookkeeping 27 17.3 6 3.8 22.2 12 7.7 uu.u U 2.6 1U.8 3 1.9 11.1 1 0.6 3.7 1 0.6 3.7
Business
Machines 25 16.0 8 5.1 32.0 6 3.8 2U.0 7 U.5 28.0 3 1.9 12.0 0 0.0 0.0 1 0.6 U.o
O ffice
Practice 16 10.3 2 1.3 12.5 7 U.5 93.7 3 1.9 18.7 1 0.6 6.3 3 1.9 18.7 0 0.0 0.0
Engli sh 12 7.7 6 3.8 50.0 5 3.2 Ul.6 0 0.0 0.0 1 0.6 8.U 0 0.0 0.0 0 0.0 0.0
Shorthand 2 1.3 0 0.0 0.0 1 0.6 50.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 1 0.6 50.0
C lerica l
Practice 2 1.3 0 0.0 0.0 0 0.0 0.0 1 0.6 50.0 1 0.6 50.0 0 0.0 0.0 0 0.0 0.0
*Note; Of the 156 beginning personnel l ly  responded to th is  question. Thirty-seven did not l i s t  any oo
courses which they thought h elp fu l on the job.
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note that of them, 91.8 percent of th is  group, ranked i t  f i r s t .
Three employees ranked i t  second and one th ird .
Almost one-half o f the group which l i s t e d  mathematics as a help­
fu l course ranked i t  f i r s t .  Of the 31 in  th is  group, 15 ranked i t  f ir s t ;  
12, second; 2, third; 1 , fourth; and 1 , f i f t h .  Bookkeeping was thought 
to be a h elp fu l subject by 27 employees. I t  was ranked f i r s t  by 6 em­
ployees; second by 12, and th ird  by L. Bookkeeping was ranked fourth by
3, f i f t h  by 1 , and s ix th  by 1 . The value of the business machines 
course was spread over a wide range. The greatest number, 8, ranked i t  
f i r s t  among the most h elp fu l subjects in  th e ir  p o sitio n . I t  was ranked 
second by 6 , th ird by 7, fourth by 3, and six th  by 1 employees.
The course in  o ff ic e  practice was considered h elp fu l by 16 em­
p loyees. I t  was not rated very h igh ly . Seven employees rated i t  second 
and only two rated i t  as the most helpfu l course. I t  was ranked third  
and f i f t h  more often  than f i r s t  by eii^loyees.
The courses in  shorthand and c le r ic a l p ractice were not consid­
ered very h elp fu l by the respondents. Only two employees thought each 
of the two courses h elp fu l in  th e ir  p o s it io n s . These courses were not 
ranked f i r s t  by any employee.
This part of the questionnaire was not answered by a l l  the re ­
spondents . One hundred and nineteen of the l56  subjects responded to 
th is  part of the questionnaire. Thirty-seven did not l i s t  any course 
they thought was h elp fu l to  them on th e ir  present job.
In order to recommend changes in  the high school curriculum, the 
employees were asked to l i s t  the courses which they wished they had 
taken in  order to prepare them b etter  for the present job. The responses 
were not re str ic ted  to the high school programs and business education
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su b jects. Less than one-half of the subjects responded to th is  part of 
the questionnaire. Of the to ta l 1^6 beginning data processing personnel, 
73 answered th is  p art, and 83 did not express any opinion. The in a b ility  
of over one-half of the population to  express an opinion could be due to  
two fa c to rs . F ir s t ,  those who did not respond considered th e ir  training  
s u ff ic ie n t  for the present job . Second, they may not be aware of the 
p o s s ib i l i t ie s  for  improvement in  th eir  educational program. I t  i s  in te r ­
estin g  to note in  Table XXII that three-quarters of the group who respon­
ded expressed a regret that they had not taken data processing. These 
people numbered of the 73 respondents who answered the question.
Other courses which the respondents f e l t  would have been helpfu l i f  they 
had been taken, and the number sta tin g  each were: bookkeeping, 17;
typew riting, 9; business machines and business management, 8 each; and 
computer programming, 6 . O ffice practice and c le r ic a l  practice were 
l i s t e d  three times each and numerical analysis two tim es. The courses 
which were l i s t e d  one time only were computer technology, s t a t i s t ic s ,  
and English.
Post High School Education
This part of the discussion  i s  divided in to  two segments. Part 
one deals with the tra in ing in  a l l  post secondary in s t itu t io n s  other 
than u n iv e r s it ie s . The second part deals with the u n iversity  graduates. 
The figu res in  Table XXIII show that 67 employees had training in i n s t i ­
tu tions beyond high school other than u n iversity . This represents h3 
percent of the beginning data processing personnel. The majority of the 
group had only a short tra in ing in  a post secondary in s t itu t io n . Over 
tw o-thirds, U6 persons, had train ing of le s s  than one year. One year of
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TABLE XXII*
COURSES THE BEGINNING DATA PROCESSING PERSONNEL 
WISHED THEY HAD TAKEN IN ORDER TO PREPARE 
THEM BETTER FOR THE PRESENT JOB
Course Total
Percent of 
Total 
(N2)
Percent Within 
C la ssifica tio n  
in%)
Data Processing SS 35.2 79 .U
Bookkeeping 17 10.9 23.2
Typewriting 9 9.8 1 2 .3
Business Machines 8 5 . 1 11.0
Business Management 8 S .l 11.0
Mathematics 7 U.5 9.6
Programming 6 3.8 8.2
O ffice Practice 3 1.9 U.l
C lerica l Practice 3 1.9 U.l
Numerical Analysis 2 1 . 3 2.7
Computer Technology 1 0.6 l.U
S t a t is t ic s 1 0.6 l.U
English 1 0.6 l.U
% ote 1 ; Of the 1^6 beginning data processing personnel in  th is  study
73 responded to th is  part o f the questionnaire and 83 did not
express any opinion.
Note 2: This table should read as fo llow s: Of the 196 beginning data
processing personnel in  th is  study, 99 or 39.2 percent (N%)
wished they had taken a course in  data processing. Those 99 
represented 79.U percent (n%) of the 73 who responded to th is  
part of the questionnaire.
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TABLE X n il
POST SECONDARY EDUCATION, OTHER THAN UNIVERSITY, 
BY THE BEGINNING DATA PROCESSING PERSONNEL
C la ssif ica tio n Total
Percent 
of Total 
(N2)
Percent Within 
C la ssifica tio n  
(n #
Years of Training
Less than one-half year U6 29.5 68.6
One year 17 10.9 25.U
Two years 2 1.3 3.0
Three years 2 1.3 3.0
TOTAL 67 U3.0 100.0
Type of Training
Data Processing and 
Computer Programming 21 13.5 31.3
Business Management and 
Accounting 20 12.8 29.8
S ecretaria l 18 11.5 26.9
Technologies (Gas, 
E lectron ics, e tc .) 3 1.9 U.5
Services 1 0.6 1.5
Other U 2.7 6.0
TOTAL 67 U3.0 100.0
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tra in ing was reported by 17; two years and three years of tra in ing each 
were l i s t e d  tw ice. I t  i s  evident that even though a substantia l number 
of the employees had train ing in  post secondary in s t itu t io n s  the length  
of train ing in  most cases was of a short duration.
Table x n i l  also shows the type of training the employees had in  
the post secondary in s t itu t io n s . The train ing was fa ir ly  evenly d is tr ib ­
uted over data processing, business management and accounting, and secre­
ta r ia l programs. Almost one-third of th is  group had training in  data 
processing, which ranked f i r s t  with 21 enqjloyees, followed by business 
management and accounting, 20; secre ta r ia l, 18; technologies, 3; serv ices, 
1; and "other," U.
U niversity Education
I t  i s  shown in  Table XXTV that lU employees had a u n iversity  degree. 
This i s  8 .9  percent of a l l  the respondents. One-half of the u n iversity  
graduates majored in  sc ien ce . Arts and commerce as u n iversity  majors 
were reported three times each. One employee reported education as h is  
major in  u n iversity .
TABLE XXIV
DEGREE COMPLETED Am THE UNIVERSITY MAJOR OF 
THE BEGINNING DATA PROCESSING PERSONNEL
Degree Major Total N̂ n%
Sciences 7 U.5 50.0
Arts 3 1 .9 21,U
Commerce 3 1 .9 21.U
Education 1 0 .6 7.2
TOTAL Ih 8.9 100.0
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IV. EDUCATION AND TRAINING IN DATA PROCESSING
Since the study e sp e c ia lly  deals with the beginning data process- 
i n g employees, a sp ec ia l section  in  the questionnaire was assigned to  
the length of training received in  data processing in  various educational 
in s t itu t io n s . The respondents were asked to ind icate the number of fu l l  
courses and short courses completed at educational in s t itu t io n s .
Data Processing Training in  Educational In stitu tio n s
The to ta l figu res in  Table XXV show that one-third of the employ­
ees reported having taken f u l l  courses. Of the $2 lAo had taken f u l l  
courses in  data processing, over one-half had taken only one course^ 
however, 20 employees reported having completed two f u l l  courses; U re ­
ported three courses; none reported four courses; and 3 reported f iv e  
courses completed.
High school and u n iversity  courses predominated in  the data pro­
cessing education reported by the respondents. Training in  each i n s t i ­
tu tion  was reported by 19 employees. The other in s t itu t io n s  in  which 
the employees had taken data processing train ing were: post secondary
in s t itu t io n s , 8; extension and evening cred it programs, 2; and "other,"
U.
The m ajority of the group which had taken u n iversity  training in  
data processing had taken only one course. Only three had taken two 
courses in  data processing a t a u n iv ersity . On the other hand, of the 
group which had taken courses in  data processing in  a high school, lU 
had taken two courses, and f iv e  reported taking only one course. Of the 
eigh t respondents who had taken courses at post secondary in s t itu t io n s .
TABLE XXV
AMOUNT OF TRAINING IN DATA PROCESSING BY THE BEGINNING DATA 
PROCESSING PERSONNEL IN VARIOUS EDUCATIONAL INSTITUTIONS
In stitu tio n Number of F u ll Courses Number of Short Courses
Total 1 2 3 h 5 Total 1 2 3 h 5
High School 19 5 lU 0 0 0 2 1 1 0 0 0
Post Secondary 
In s titu te 8 5 1 1 0 1 16 10 5 0 0 1
U niversity 19 16 3 0 0 0 h 3 0 1 0 0
Extension and
Evening Credits 2 1 0 1 0 0 9 k h 1 0 0
Other h 0 2 2 0 0 8 7 1 0 0 0
TOTAL 52 27 20 k 0 1 39 25 11 2 0 1
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f iv e  of them had taken only one course. I t  appears that -with the excep­
tio n  of the high school group^ most of the respondents had taken only  
one course in  data processing in  an educational in s t itu t io n .
Data were also  co llec ted  regarding the courses which were designed 
to provide an introduction to data processing. These were short courses 
or un its on data processing taught in  another course.
Table XXV shows that of the 39 who had taken these short courses, 
2^ of them had taken only one course, 11 had taken two; 2 had taken three 
courses; and one had taken f iv e .  The majority of the group which had 
taken the short courses had taken them in  post secondary in s t itu t io n s .
The number reporting th is  source of training was l6 .  Nine persons re ­
ported having taken extension and evening cred it courses; U reported 
u n iversity  courses; 2, high school courses; and 8, other sources of 
tra in in g . I t  i s  evident from the figures in  Table XXV that only a small 
portion of the beginning data processing personnel had extensive formal 
training in  data processing. The m ajority of them had taken only one 
course.
Data Processing Training Ouside the Educational In stitu tio n s
The preceding section  of the study d ealt with the classroom type 
of education in  data processing. The follow ing section  deals with the 
sources o f train ing other than the educational in s t itu t io n s . The sources 
of train ing id e n tif ie d  were:
1 . On-the-job tra in in g .
2. Programs sponsored by the computer manufacturers.
3. Company sponsored programs.
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I t  i s  shown in  Table XXVI that on-the-job train ing was the major 
source o f training in  data processing outside the educational in s t itu ­
t io n s . Ninety-four responded that they had on-the-job tra in in g . Of 
th is  group, 58 eitç>loyees stated  that they had most of th e ir  training on 
the job and 36 had some of i t  at th is  source. Programs sponsored by 
computer manufacturers were l i s t e d  by U7* Twenty respondents reported 
"most," and 27 "some" of th e ir  training from th is  source.
Since very few companies have th e ir  own educational programs, 
only 36 employees had train ing from th is  source. Eleven of them stated  
that they had most of th e ir  training from such programs, and 25 reported 
having some train ing from th is  source.
TABLE XXVI
SOURCES, OTHER THAN EDUCATIONAL INSTITUTIONS, OF TRAINING IN DATA
PROCESSING RECEIVED BY BEGINNING DATA PROCESSING PERSONNEL
Source Total N% No.
Most
N% Xl% No.
Some
N%
On-the-job Training 9U 60.3 58 37.2 61.7 36 23.1 38.3
Programs Sponsored by 
Computer Manufacturers U7 30.1 20 12.8 U2.6 27 17.3 57 .U
Company Sponsored Programs 36 23.1 11 7.1 30.6 25 16.0 69 .U
I t  i s  apparent that the workers in  data processing need training  
before they can produce work of an acceptable standard and quantity.
Most of them receive tra in ing on the job. The training on the job tends 
to be of a lim ited  scope. The workers may only be taught the basic 
procedures rather than the broader concepts. The on-the-job training
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may be designed to produce immediate resu lts  rather than the in sigh t  
in to  the job which would r e su lt  from more formal tra in in g .
V. COMMENTS, REMARKS AND SUGGESTIONS
Beginning Data Processing Personnel
Space was provided on the questionnaire for the respondents to 
give suggestions and comments pertaining to the data processing program 
in  high schools. The subjects were asked to express th eir  opinions 
about the present data processing programs and to suggest changes which 
they would l ik e  to  see e ffec ted  in  data processing courses. This part 
of the questionnaire was of open-response type.
Responses were given by 6 l  beginning employees. The length of 
the remarks varied from one sentence to a f u l l  page. The remarks also  
varied from that given by the respondents s ta tin g  that they were unable 
to exnress any opinion to the very concrete suggestions o f other re­
spondents. Some respondents had numerous suggestions and remarks.
Table XSVII shows that about one-half of the respondents, 31 out of 6 l ,  
suggested that data processing should be taught in  high school. This 
group made th is  suggestion d ir e c t ly . The groip also  suggested that a 
data processing program in  high school would be h elp fu l to the students 
seeking enployment and also  would help them appreciate the importance 
of automation in  business.
Although respondents had certain  reservations about the teaching 
of data processing in  high school, i t  was not suggested by any respond­
ent that a course in  data processing should not be taught at th is le v e l .  
The most common objections were to  the cost of equipment involved and
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the a b i l i ty  of the teachers ava ilab le  to teach a course in  data process­
in g .
I t  was suggested by 17 employees that a data processing program 
in  high school should be o f a p ra ctica l rather than th eo retica l nature; 
the student should le a m  the application  of the p rin cip les involved.
I t  was suggested by most of the respondents in  th is  group that "hands- 
on" experience should be s tressed . On the other hand, 15 respondents 
remarked that a data processing program in  high school should emphasize 
understanding of the basic p r in c ip les  involved. However, in  most cases 
th is  la t t e r  group recommended that an introductory course should be o f­
fered  to business education students as a part of the business education 
program.
Eleven respondents expressed the opinion that they were unable to  
give any comments pertaining to  data processing programs in  high school. 
In almost a l l  cases, these respondents stated  that there was no data 
processing program in  th e ir  high school. Consequently, only 50 respond­
ents gave p o s it iv e  suggestions and remarks.
S ix  employees commented that the present high school data proces­
sing program i s  not e f f e c t iv e .  The m ajority of th is  group mentioned that
too much stress  i s  placed on theory in  high school. I t  was suggested
that more p ra c tica l tra in ing should be included in  the data processing
courses. Some respondents commented that they rea lized  that most schools 
cannot afford to o ffer  p r a c tic a l tra in ing as a l l  the schools cannot 
afford the c o s t ly  equipment necessary. Four employees suggested that 
schools cannot afford the c o s t ly  equipment, and therefore cannot o ffer  
a f u l l  program in  data p rocessin g . I t  was f e l t  by some respondents that
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most teachers of data processing are not f u l ly  q u a lified  to teach the 
su b ject. I t  was suggested by four respondents that in  order to teach a 
data processing program e f fe c t iv e ly ,  b etter  trained teachers are required. 
I t  was a lso  suggested by some respondents that the teacher of data pro­
cessin g  should have p ra ctica l experience h im self.
The follow ing responses were each noted twice; too much theory 
i s  taughtj o ffer  programs r e a l i s t ic  to the jobs; g ir ls  are not hired as 
programmers, computer operators, and analysts; teach three years of data 
processing in  high school; and emphasize train ing on a computer rather 
than on unit record equipment. The follow ing suggestions were each 
noted once;
Offer keypunch train ing in  high school.
More data processing train ing in  high schools in  rural d is t r ic t s .
Most business courses need improvement.
U nsatisfied  with the business courses in  high school.
Conduct tours o f data processing in s ta lla tio n s  and make use of 
reference m aterial from the manufacturers of equipment.
S tress  b asic education rather than vocational education in  high
sch oo l.
S tress E nglish, mathematics, geometry, and computing science in  
high school.
S tress  both speed and accuracy in  a business machines course in  
high school.
Schools need more data processing equipment in  order to teach a 
course in  data processing e f f e c t iv e ly .
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TABLE XXVII
REMARKS AND SUGGESTIONS, OF THE BEGINNING DATA PROCESSING 
PERSONNEL, PERTAINING TO THE DATA PROCESSING 
PROGRAMS IN HIGH SCHOOL
Remarks and Suggestions Number
Teach data processing in  high school 31
More p ra c tica l tra in ing in  high school data processing programs 17
Teach data processing for  b asic understanding 1$
Unable to give any comment about high school programs 11
High School data processing programs are not e f fe c t iv e  6
High Schools cannot afford c o s t ly  equipment U
Better trained teachers in  data processing k
Too much theory i s  taught in  data processing courses 2
Offer programs r e a l i s t ic  to jobs in  data processing 2
Give aptitude t e s t  to  the prospective data processing students 2
G irls are not hired as computer operators, programmers and analysts 2
Teach three years o f data processing in  high school 2
Emphasize computer rather than u n it record system 2
Offer keypunch tra in in g  in  high school 1
Offer more data processing programs in  rural area 1
Most business courses need improvement 1
U nsatisfied  -with business education courses in  high school 1
Conduct tours and use reference m aterial from manufacturers
of data processing equipment 1
S tress basic  education rather than vocational education 1
S tress English, mathematics, geometry, and computing science 1
Emphasize both speed and accuracy in  business machines courses 1
Schools need more data processing equipment 1
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S-upervlsoiT Personnel
On Part A of the questionnaire, space was provided for remarks 
and comments of the supervisory personnel. The supervisory personnel 
were asked to provide suggestions and remarks pertaining to business 
education in  general and data processing programs in  p articu lar .
Of the 25 data processing in s ta lla t io n s  which participated  in  
th is  study, s ix  made w ritten  remarks in  th is  sectio n . The remarks varied  
both in  length  and content. One respondent wrote only a s in g le  sentence 
w hile, on the other hand, one respondent gave a f u l l  page of concrete 
suggestions for  improvement of data processing programs in  high school.
Since only a small number of respondents were involved, no tabu­
la ted  an alysis  was made of the data. One firm reported that i t  had a 
small data processing department so they expected most of th e ir  employees 
to  work independently almost immediately upon being employed.
Three respondents reported th a t, in  th e ir  opinion, the present 
high school data processing orogram i s  not e f fe c t iv e . In a l l  cases i t  
was suggested that more "hands-on" train ing be given to  the students.
One respondent reported that there i s  a gap between the high school edu­
cation  and on-the-job ap p lica tion . He f e l t  that th is  gap w ill  continue, 
but that e f fo r ts  should be made to narrow i t  by constantly  up-dating 
the business education programs to  meet the demands o f the business 
world.
The same respondent a lso  suggested that data processing should 
be taught in  high school. He noted, however, that in a b ility  to  acquire 
c o s t ly  equipment may hinder the o ffer in g  of such a program. He found 
that the students vdio had taken the present data processing program in
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high school were not properly trained to  meet the needs of the business  
world.
I t  was suggested by one respondent that the school should u t i l iz e  
the f a c i l i t i e s  o f the data processing departments of lo c a l business 
■P-irms. Such a program could provide several hours of r e a l is t ic  experi­
ence to  the students.
CHAPTER V
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS
The concluding chapter of the study i s  designed to provide a 
summary of the find ings and to  present major conclusions of the report.
In addition , the im plications that the study may have for business 
education and further research are ou tlin ed . In order to re la te  the 
conclusions and find ings of the study as a whole, a restatement of the 
ob jectives of the study and the methods followed are given f i r s t .  This 
i s  provided so that the re la tion sh ip  between the objectives and the 
conclusions of the study i s  availab le for  easier  comparison. After the 
statement of the purposes of the study, a summary of the general con­
c lu sion s of the study i s  presented. These are followed by two sections  
which deal with the recommendations of the study: recommendations f i r s t
fo r  business education, and second, recommendations for further research.
The goals o f the present chapter, then, are to provide ( l )  a 
restatem ent of the ob jectives and the methods followed; (2) a statement 
of a summary and conclusion of the report; and (3) a statement of recom­
mendations fo r  business education curricu la  and ind ications of areas in  
need of further research.
I . THE PURPOSE AND THE METHOD OF THE STUDY
The study was divided in to  two parts in  order to deal with the 
beginning data processing personnel in  the Edmonton area. Part A of the 
questionnaire was to  determine the major employers of the beginning data
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processing personnel, the equipment used, and further employment oppor- 
ttm itie s  in  the f ie ld  of data processing.
The second part of the study was to id en tify  the beginning data 
processing personnel, the nature of the jobs performed by them, th e ir  
exoerience, education, and methods of tra in in g , and the courses which 
have been most h elp fu l to  them in  performing the present job. I t  was 
hoped th at information obtained in  the study would be of value in  de­
signing a data processing curriculum in  Alberta.
The questionnaires were administered to 2$ data processing in ­
s ta lla t io n s  and 1^6 beginning data processing personnel. The employees 
with not more than two years o f experience in  data processing were 
c la s s i f ie d  as beginning data processing personnel.
I I . SUMMARY AM) CONCLUSIONS
The find ings o f the study are se t  forth  in  d e ta il in  Chapter TV. 
The present section  o f the study deals with a summary of these findings  
and conclusions concerning beginning data processing personnel in  the 
Edmonton area.
Snmmary of the R esults of the Study
The m ajority of the data processing in s ta lla t io n s  which p a r t ic i­
pated in  th is  survey were in  government and public serv ices.
A major portion of the firms were c la s s if ie d  as large j about one- 
th ird were medium; and one-quarter were sm all. Most o f the large firms 
were in  government and public serv ices , and transportation and construc­
tion  c la s s if ic a t io n s .
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Two-thirds of the o f f ic e s  were large and about one-quarter were 
c la s s i f ie d  as sm all. Almost a l l  the o f f ic e s  in  government and public 
serv ices were la rg e . A ll o f f ic e s  in  transportation and construction  
were la r g e .
About one-half of the data processing in s ta lla t io n s  were c la s s i ­
f ie d  as sm all, and over one-th ird  were la rg e . One-half of the government 
and public serv ices in s ta lla t io n s  were la rg e .
There was no re la tion sh ip  between the s ize  of the o ff ic e s  and the 
s iz e  of the data processing in s ta lla t io n s  in  th is  study.
The la r g e s t  number of data processing employees were working as 
keypunch and v e r if ie r  operators. The next la rg est group was computer 
programmers. A su b stan tia l number o f employees were working as supervis­
ors o f data processing, computer operators, tabulation machine operators, 
consol operators, and a n a ly sts .
Most of the employees were working f u l l  time on one job. %i- 
ployees in  small in s ta lla t io n s  were expected to perform more than one 
a c t iv ity  during the course of th e ir  duty.
The la rg es t  number of additional employees required were in  the 
categories of keypunch and v e r i f ie r  operators. However, a greater per­
centage increase was expected fo r  programmers and consol operators than 
for  keypunch and v e r if ie r  operators. An increase of 33 percent was 
expected in  both programmers and consol operators.
I t  was expected that over tw ice as many coding clerks w ill  be 
required next year as are p resen tly  employed in  th is  c la s s if ic a t io n . A 
su b stan tia l number of add itional computer operators were expected to be 
required fo r  the next year.
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Additional employees expected to be required were reported mostly 
by the large data processing in s ta lla t io n s .
Almost a l l  of the firms noted that the present job c la s s if ic a t io n s  
w ill  e x is t  from one to  three years from now.
The most commonly used equipment was the keypunch and i t  was used
by more firms than any other equipment. A considerable number of v e r i­
f ie r s ,  tape u n its , sorters , computers, and d isc u n its were used. Of the 
25 in s ta lla t io n s , 22 were using conç>uters.
A major portion of the beginning personnel were employed in  
government and public serv ices firm s. Wholesaling firms employed about 
one-quarter of the beginning workers. The le a s t  number of beginning 
workers were employed in  serv ices.
Most of the beginning data processing personnel were found in  
large data processing in s ta lla t io n s . Small firm s, generally , did not 
appear to h ire inexperienced workers.
The m ajority of the data processing personnel were young. Most 
of them were between the ages of 21 and 30. A substantia l number re­
ported th e ir  ages as under 20 years.
A m ajority of female workers i s  noticab le but not overwhelming.
About one-half of the beginning employees were keypunch and 
v e r if ie r  operators. A considerable proportion of the beginning workers 
were engaged as computer programmers, computer operators, and tabulation  
machine operators.
The p o sitio n s for  which train ing on the job could be e a s ily  ob­
tained were mostly held by the beginning data processing workers. The 
c la s s if ic a t io n s  in  which the beginning workers comprised a considerable
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proportion of the to ta l employees were: keypunch and v e r if ie r  operators,
computer programmers, data control c lerk s, computer operators, tabulation  
machine operators, and an a ly sts.
About l|.0 percent of the employees were working for  the present 
firm before startin g  in  the present p o sitio n . About o n e -fifth  of the 
employees "walked in" and inquired about the p o sitio n s availab le in  the 
data processing department. Referral by another person also played an 
important ro le  in  securing the present p o sitio n . School did not p lay a 
s ig n ifica n t part in  helping the students secure employment in  data pro­
cessing in s ta lla t io n s .
Most companies gave an opportunity to th eir  own employees who 
could qualify  to f i l l  openings in  data processing departments.
Most of the employees work f u l l  time on the a c t iv ity  which cor­
responds with th e ir  job t i t l e s .
A major portion of the beginning workers were in  educational 
in s t itu t io n s  immediately before startin g  at th e ir  present job. About 
one-quarter were engaged in  other o ff ic e  jobs and a l i t t l e  over one- 
quarter in  non-office job s.
About UO percent of the enployees had no o f f ic e  experience before 
startin g  at the present p o s it io n . About one-half of the beginning work­
ers had le s s  than f iv e  years of o f f ic e  experience.
About h$ percent of the beginning data processing workers did 
not have any n on-office  experience. About o n e -fifth  of them reported 
le s s  than one year of n on -office  experience. The non-office experience 
ranges from one to  two years and three to f iv e  years were reported by a 
considerable number of employees.
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Over three-quarters of the respondents had fin ish ed  th e ir  high 
school education.
A m ajority of respondents followed senior m atriculation, business, 
or a combination of these two programs, in  high school.
Typewriting had been studied by more beginning workers than any 
other sub ject. About three-fourths of the beginning employees had taken 
th is  subject. A considerable number a lso  reported taking bookkeeping, 
business mathematics, business machines, o f f ic e  p ra ctice , and record­
keeping.
Data processing ranked eighth among the business subjects studied  
in  high school.
The greatest number reported that they found typewriting the most 
h elp fu l subject in  th e ir  p o sitio n . Data processing was ranked second 
among the most helpfu l subjects on the present job. The other subjects 
lAich were considered helpfu l on the present job by a considerable number 
of respondents were: mathematics, bookkeeping, and business machines.
A vast m ajority wished that they had taken data processing in  
order to prepare them b etter  fo r  the present job. Some employees wished 
that they had taken bookkeeping, typew riting, business machines, and 
business management in  order to prepare them better fo r  the present 
p o sit io n . However, no one of these subjects appeared to be more impor­
tant than the oth ers.
Over UO percent of the beginning workers had post-secondary edu­
cation . The majority of th is  group had le s s  than one-half year of such 
education. The post-secondary education was fa ir ly  evenly d istributed  
over data processing, business management, accounting, and secreta r ia l 
programs.
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Less than 10 percent of the beginning workers had a •university 
degree. One-half of th is  group had majored in  science a t a u n iversity .
About one-third of the respondents had train ing in  data processing  
in  various educational in s t itu t io n s . One-half of th is  gro%) had only 
one f u l l  course and a very few had more than two such courses in  data 
processing. High school and u n iversity  were the major sources of data 
processing train ing among the educational in s t itu t io n s .
The short courses which are designed to provide in stru ction  in  
data processing were taken by 25 percent of the respondents. However, 
most of the subjects reported taking only one such course.
Most of the employees repor-ted that th eir  major source of tra in ­
ing in  data processing was outside the educational in s t itu t io n s . Train­
ing on the job was considered the major source of tra in ing outside the 
educational in s t itu t io n s . Manufacturers' sponsored programs were con­
sidered an important source of train ing by a substantia l number of 
employees. Company sponsored programs -were l i s t e d  by a few employees 
as a source of th eir  train ing in  data processing.
Most of the beginning employees recommended that high schools 
should teach data processing and -that such a program should s tress  prac­
t ic a l  aspects of data processing tra in in g .
Conclusions
Some sp e c if ic  conclusions may be drawn from each of the findings  
reported in  the pre-vlous section  of the study, lAereas other conclusions 
are only in p lie d .
1 . The greatest opportunities for  young people who wish to ob­
ta in  data processing jobs appear to be in  the larger data processing
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in s ta lla t io n s  in  government and public serv ices, and wholesaling firm s.
2. I t  appears that there w il l  continue to be a demand for  workers 
in  data processing, p a rticu la r ly  for  the p osition s of keypunch and v e r i­
f ie r  operator, computer programmer, data control c lerk , computer operator, 
tabulation machine operator and analyst.
3. Certain business education courses are p a rticu la r ly  h elp fu l to  
beginning data processing workers in  performing the work demanded by 
th e ir  job.
U. There seems to  be a considerable correlation  between tdiat the 
beginning data processing worker does on the job and what the job tiixLe 
he holds im plies that he does on the job.
5 . Employees in  small data processing in s ta lla t io n s  may be re­
quired to perform a wide v a riety  of task s.
6 . I t  would be advantageous fo r  high school students who are 
considering a career in  the f ie ld  of data processing to take data pro­
cessing train ing in  high school or post-secondary in s t itu t io n s .
7. Data processing employees generally  need data processing  
tra in ing before they can produce work of acceptable standards.
8. Among the educational in s t itu t io n s , high schools are one of 
the major sources of tra in ing in  data processing.
9 . Training on the job seems to play the most important ro le  for  
beginning data processing personnel. Manufacturers’ and company-sponsored 
programs are an important adjunct to the education and train ing of the 
beginning data processing employees.
10. Schools are not playing an e ffe c t iv e  ro le  in  preparing persons 
for  jobs in  data processing.
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11. Students may be able to secure p osition s in  data processing  
in s ta lla t io n s  a fter  graduation from high school without further training  
and education.
12. Previous o f f ic e  experience does not seem to p lay a s ig n i f i ­
cant part in  securing employment in  data processing.
13. Even though the beginning data processing personnel f e e l  
that they need formal education in  data processing, very few of them 
have such tra in in g .
lU . I f  the beginning data processing employees were given another 
chance to take th e ir  education, they would take data processing, book­
keeping, typewriting, business machines and business management.
I l l . RECOMMENDATIONS
Recommendations for  Business Education
To a large ex ten t, business education i s  a vocational d isc ip lin e .  
The study of data processing by students in  high school i s  undertaken to 
prepare them to fin d  employment in  data processing in s ta lla t io n s .
In order to keep pace with the changes in  business and industry, 
the curricula of vocational subjects should be dynamic and ever changing. 
The students should be prepared not merely in  manipulative s k i l l s  but 
also  in  understandings of and a ttitu d es toward the work they w ill  be 
doing. The content of a vocational subject should be meaningful and 
related  to the actual job s itu a tio n s . One of the ob ligations of b usi­
ness education courses in  high school i s  to prepare the students for  
employment. However, th is  can only be done e f f ic ie n t ly  i f  i t  i s  f i r s t
Ill
determined what courses or subjects are of greatest b en efit  to the 
students involved.
Upon the b asis  of the foregoing educational p r in cip les  and upon 
consideration of the conclusions of th is  study, certa in  recommendations 
may be made. In the in te r e s t  of conciseness and since more d etailed  
discussion  in  support of these recommendations can be found in  other 
parts of the study, the im plications are presented here in  point form.
1 . I t  i s  recommended that a one-semester introductory course in  
data processing be made availab le to a l l  business education students in  
A lberta. Such a course should be offered in  Grades Eleven or Twelve.
2. Two years of data processing should be offered to  students 
■who plan to find  employment in  data processing in s ta lla t io n s  a fter  grad­
uation from high school.
3 . A one-year course in  keypunching should be offered separate 
from the regular data processing course. The objective of such a course 
should be to  prepare students for  vocational p rofic iency .
It. "Hands-on" experience with equipment and r e a l is t ic  problems 
should be a part of the two-year data processing program.
5 . Cooperative work experience should be an in teg ra l part of a 
data processing program.
6. High school data processing programs should concentrate on 
basic s k i l l  areas rather than more advanced courses for  programmers and
an alysts. Students should be trained in  the use of a wide range of
equipment.
Recommendations for Further Research
In an exploratory study such as th is  one, many more problems are
generated than are solved. Some of the p ossib le areas for  further
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research, and problems in  need of in v estig a tio n , are outlined below.
1 . A survey of the opinion of the data processing supervisory  
personnel concerning the high school education o f workers entering the 
data processing departments.
2. A follow-up study to in v estig a te  the value of a background of 
data processing courses to the beginning data processing workers. Such 
a study should be conducted to determine whether the present data pro­
cessing courses are achieving the objectives se t  forth  in  programs.
3. An in v estig a tio n  of the value of the occupational business 
experience to  the beginning data processing personnel.
U. An analysis of the jobs performed by the data processing  
workers in  order to  determine the time required to complete training in  
data processing.
5 . An in v estig a tio n  should be conducted to determine the best  
p ossib le  media, the courses or sub jects, for reaching a l l  the secondary 
school students who have an in te r e st  in  and desire to  study data pro­
cessing fo r  informative purposes only.
6. A study should be conducted to  determine the sp e c ific  back­
ground or business and non-business courses most desirable for  high 
school students prior to  taking data processing training fo r  vocational 
purposes.
7. Further research in  the area of data processing, sim ilar to  
the present study, should be carried out p er io d ica lly  to inform the 
business educator of the rapidly changing conditions in  business and 
industry pertaining to  data processing.
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A SURVEY OF BEGINNING DATA PROCESSING PERSONNEL 
IN THE EDMONTON AREA
P A R T  A
This part of the questionnaire is to be answered by a data processing 
supervisory person.
Instructions ; Please answer the following in regard to your firm. 
Place your answer in the space provided.
A. FIRM (Please check one in each section)
a. Type: (The general nature of business)
1. 1. Wholesaling
2. 2. Retailing
3. 3. Manufacturing
4. 4. Finance and Real Estate
5. 5. Services
6. 6. Transportation and Storage
7. 7. Government and Public Services
8. 8. Public Utilities
9. 9. Other (specify)
Size :
1. Total number of employees (including office and non-office employees)
1 .   1 . 1 - 100
2. _______  2. 101 - 500
3. _____   3. 501 and over
II. Total number of office employees
1. ______  1. 1 - 2 5
2. ______  2. 26 - 50
3. ______  3. 51 and over
III. Total number of data processing employees
1. ______  1. 1 - 1 5
2.   2. 16 - 30
3.   3. 31 and over
IV- Total number of employees with fewer than two years experience 
in data processing:
PART A
Bo JOB CLASSIFICATION
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Job Classification lNo. of 
Positions
In your opinion 
will the job exist: 
1-3 yrs.from now?
Approx. number of 
■(additional) employees 
you will require next 
year.
<D
U
r —1 1—i
g
0)
.g4-J
4 -4
r H
X
Q)
U
■ P
1
>>
H
- 4
a0H
CO
YES NO
Consol Operator
Supervisor, data 
processing
I
Card-Tape-Converter
Operator
Assistant Consol 
Operator
.
Tape handler
Computer Operator
High Speed Printer 
Operator
Key-Punch Operator
Data Typist
Verifier Operator
Tabulation Machine 
Operator
Sorting Machine 
Operator
Coding Clerk
Computer Programmer
Analyst
Punch Card Machine 
Technician
Others (specify)
PART A 120
EQUIPMENT
D.
Type of Equipment No» of Units
Key Punch
Sorter
Verifier
Collator
Tabulator
Tape Unit
Disc Unit
Computer
MICR Machine
Optical Scanner
Others (specify)
RESPONDENT
Name:
Title:
Company Name and Address
Telephone No : Extension:
Would you like to receive a summary of the report? 1 .
2 .
1. YES
2. NO
E . REMARKS :
Your opinions, suggestions and comments relating to high school business 
education programs in general and data processing in particular, will be 
appreciated.
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A SURVEY OF BEGINNING DATA PROCESSING PERSONNEL 
IN THE EDMONTON AREA
P A R T  B
This part of the questionnaire is to be answered by all employees who have 
fewer than two years experience in data processing.
Instructions ; Please mark your answer in the space provided.
A. EMPLOYEE
a. Age in Years
1 . 1 .
2 .
3.
4.
Sex
1.
3.
Under 20
2. 2 1 - 3 0
3. 31 - 40
4. 40 and over
1. Male
2, Female
Name:
Title:
Company Name and Address :
f. Office Telephone N o : _ Extension:
g . Would you like to receive a summary of the report? 1.
2.
1, YES
2. NO
PART B 
B. JOB 
a.
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(Please check appropriate c.olumn(s))
Job Classification Approximate time ispent
H O U R S
Daily Weekly Monthly
Consol Operator
Supervisor, data processing
Supervisor, machine tabulating unit
Card-Tape-Converter Operator
Assistant Consol Operator
Tape handler
Computer Operator
High Speed Printer Operator
Key-Punch Operator
Data Typist
Verifier Operator
Tabulation Machine Operator
Sorting-Machine Operator
Coding Clerk
Computer Programmer
Analyst
Punch Card Machine Technician
Others (specify)
b. Method of Acquiring the Present Job (please check one)
1 .
2 .
3.
4.
5.
6 .
7.
8 .
1. Canada Manpower Centre
2. Newspaper
3. School
4. Referral by a friend or some other person
5. Promotion within the company
6. Transfer within the company
7. walked in
8. Other (specify)
PART B
Bo JOB ( c o n t ’d) 123
c. Occupation or activity before starting at the present job.
(Check only one space in this section)
le Educational Institution
1. _ _  1. High School
2. _____ 2. Technical School or Institution
3. _____ 3. University
4. _ _ _  4. Other (specify) ________________________________________
II. Other Office Job
1. _____ 1. With the present employer
2. _____ 2. With some other employer
III. Other non-Office Job
1. ________ 1. With the present employer
2. _____ 2. With some other employer
IV. Other (specify)  _____ ____________
C. EXPERIENCE (Please check one answer in each section)
a. Data Processing
1. _____ 1. Less than six months
2. _____ 2. More than six months, but less than one year
3. _____ 3. One to one and a half years
4. _____ 4. Two years
b. Office Occupations (other than data processing)
0. _____ 0. None
1. _____ 1. Less than one year
2o _____ 2. One to two years
3. _______ 3. Three to five years
4. ______ 4. Six to ten years
5* _____ 5. Ten years or over
c. None-Office Occupations
0. _ _ _ _  0. None 3. _____ 3. Three to five year;
1. ______ 1. Less than one year 4. __  4. Six to ten^ears
2o__ _____  2. One to two years 5. _____ 5. Ten years o)c over
PART B 121,
C . EXPERIENCE (cont ’d)
d, List any non-office occupations in which you have had experience.
1.     _______________
2 .       _
3.  _____________
4.  _________________________________
D. EDUCATION
a. High School (Check one)
1. _ _ _  !• Completed
2. ______ 2. Not completed
b. High School Program (Check one)
1. _____ 1. Business Education
2. ______ 2. Senior Matriculation (University Entrance)
3. ____ _ 3. General
4. ____ _ 4. Vocational
5. _____ 5. Combination of Business and Senior Matriculation
6. 5. Other
c. Business Subjects Studied in High School (Please circle the highest level
reached)
Subject Grade Level Reached
X XI XII
Bookkeeping 10 20 30
Typing 10 20 30
Business Machines 30
Shorthand 10 20 30
Office Practice 20 30
Data Processing 22 32
Business Mathematics 11 22
Business Management 30
Business Fundamentals 10
Business Law 20
Merchandising 20
Record Keeping 10
Clerical Office Practice 20
Economics 30
Others (specify)
PART B
D. EDUCATION (cont'd)
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d. List the courses you consider have been most helpful in relation to 
your present job, in order of most important first.
1 .
4.
2 .
5.
3.
6 .
e. List the courses which you wish you 
for your present job.
1 .
4.
2 .
5.
taken to prepare you better
________  3.___________________
6 .
f. Post secondary education
(Northern or Southern Alberta Institute of Technology, Junior Colleges, 
and other post secondary institutes outside Alberta.)
Training in number of years :
1 .
2 .
3.
4.
5.
1. None
2. Short course less than six months in duration
3. One year
4. Two years
5. Three years
Type of training (Nature of the subjects studied at post secondary
institutions)
1 .
2 .
3.
4.
5.
6 .
1. Business Management and Accounting
2. Secretarial
3. Data Processing and Computer Programming
4. Technologies (Gas, Electronics, etc)
5. Services (Food Preparation, Beauty Culture, etc)
6. Other (specify) ___________________________________
;. University
Degree completed:
University Degree in:
1.
2 .
1 .
2 .
3.
4.
1. Yes 5. 5 . Computer
2. No Science
1. Arts 6 m 6. Other :
2. Sciences (specify)
3. Commerce
4. Education
PART B
E. TRAINING FOR DATA PROCESSING
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a. Answer this section if you had any formal training in data processing 
or computer science in one of the following institutions.
In column (a) circle the number of full courses completed 
In column (b) circle the number of short courses completed
INSTITUTION FULL COURSES 
COMPLETED
(a)
SHORT COURSES 
COMPLETED 
(b)
High School
Post Secondary
Institutions
University
Extension or
Evening Credit
Correspondence
Others (specify)
0 1 2 3 4 5 0 1 2 3 4 5
0 1 
0 1
0 1
3 4 0 1 3 4
4 5
3 4 5
0 1 2  3 4
0 1 2 3 4 5
0 1 2 3 4 5
0 1 2 3 4 5
0 1 
0 1
2
2
3
3
4
4
5
5
0
0
1
1
2
2
3
3
4 5
4 5
b. Other means of training other than the educational institutions 
listed above.
SOURCE OF TRAINING MOST SOME NONE
Manufacturers’ Sponsored Programs 
(IBM, N.C.R., Honeywell, etc)
Company Sponsored Programs
On the Job Training
Others (specify)
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PART B
F. REMARKS
Please give your suggestions, opinions, and comments relating to data 
processing programs in the high schools.
1P8
Queen Elizabeth Composite High School 
9425 - 132 Avenue 
Edmonton, Alberta.
One of the biggest problems facing the educator of today is to 
continuously improve his program of studies to meet the changing 
needs of business and industry. Business leaders of Edmonton 
have always given tremendous support and co-operation to high 
school teachers, and I hope that I can count on your support for 
my present project. The project is a thesis pertaining to my 
M.S. degree in Business Administration at the University of 
Montana, Missoula.
The project is "A Survey of Beginning Data Processing Personnel in 
the Edmonton Airea" with a view to determine the changes expected 
in the field of data processing and the changes to be incorporated
in the high school data processing curriculum. It is an attempt
to provide better qualified workers for the modern business offices 
in Edmonton. I would appreciate it if you would complete the two- 
part questionnaire enclosed with this letter.
Part A, the coloured sheets, is to be completed by you or some 
other data processing supervisory person. Part B is to be completed 
by all those employees who have two years or less experience in data 
processing. I am enclosing copies of part B. If you need more
copies please call me at 479-2091 or 469-7128,
The information supplied by you will be revealed only in a cumulative
form, no respondent(s ) will be identified individually with any 
particular data., I am enclosing a self-addressed and stamped 
envelope for your convenience in returning the completed questionnaires,
Your early attention to this matter will be greatly appreciated.
Sincerely yours.
KULDIP S. RIAR.
KSR:dmb
APPENDIX B
NAMES OF THE FIRMS WHICH PARTICIPATED IN THE STUDY
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NAMES OF THE FIRMS MÎIGH PARTICIPATED IN THE STTOT
Alberta Government Telephones 
Alberta Government Treasury Branch 
Alberta Liquor Control Board 
Alberta Motor A ssociation  
Angus R. Alberta Ltd.
Banister Construction (1963) Ltd. 
Canadian N ational Railways
C ity o f Edmonton
Dresser Industries Canada Ltd.
Great Western Garment Co. Ltd.
Imperial O il Ltd.
Inland Cement Industries Ltd. 
Intern ation al Business Machines Co. Ltd. 
Medical Services (Alberta) Inc.
Merco Wholesale Ltd.
Northwestern U t i l i t i e s  Ltd.
Rapid Data Ltd.
Unemployment Insurance Commission 
U niversity  of Alberta 
Werner's R efrigeration Co. Ltd.
Western Supplies Ltd.
White Stag o f Canada
